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Wirt increasing effort improve 
th, economic and social conditions 
ughout the world, it. is important 

possible, expressions that 

permit quantitative measure ot 
onditions in different geo 
phic regions, and, at the same time, 
ite the 
efforts being directed toward 


relative significance of 
rovement. Recently acquired data 


ke possible an approach to this 


Fable 1-A shows seven kinds of data 
70 countries and territories avail 

from publications of the United 
tions ( Demographic Yearbooks, 1952 


1953: Statistical Yearbook, 1953: 


World Food Survey: Statistical 
ers, Series | No. 1, 1950). The 
three columns show certain vital 
tistics, the fourth column population 
itv, and the last three columns 


es which, in certain wavs, reflect 
iomic conditions. Specifically, the 
erent columns give information as 


WS 
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Crude annual birth rates in per 
cent 

ID Crude annual death rates in per 
cent 

P Natural increase rate (B DD 


crude annual increase in per 


cent 

N= Inhabitants per km?. 

( Daily caloric intake per person 
divided by 1000 

KE Industrial energy consumed pet 


person per year (in tons coal 
equivalent 
| Income per person per year (U. 
S. dollars 
The data given are the only types 
pertinent to objectives of this study 
which are available for a large number 
of countries and _ territories. Although 
still other kinds of data ( corrected birth 
and death rates, infant mortality, age 
structure, average duration of life, sex 
distribution, rural-urban ratios, educa- 
tional achievements, equated economic 
values, and others, would be helpful 
and would make possible a more pre- 
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cise analysis thos« 


now 1h 


suthcient to allow a numerical treat 
nent le iding 


ol ra tors that 


to fuller comprehension 
determine and charac 
conditions 


it is clear that the op 


and social 


outset 


eratin efthciency of any population 
group, that is, the standard of living, 
is related to the interaction of three 
general factors 1) requirements o1 
demands tor materials as determined 


by the number of people, a teature 
which changes with time in accord with 


birth and death patterns 


tural industrial potential, which 


ilso chan 


2) agricul 


but which is t 
\tent re lated to total land ATC. 


ces with time 


FABLE 2.— FUNCTIONS O] 


R 


ind skills of inhabitants 
available to 
proble m then, is to obtain 


ibility 
to utilize the 


them Phe 


ind ) 


resources 


compa ble numerical values for these 
elements and to relate them in wavs 
that have meanmMeg 

In developing a measure of requir 


ments for materials, we have Column 


3 Table 1-A 


Natural Increase 
Fertility (J 


Index of 
Rate or of 


P iS 


While (P 


pression for the observable and meas 


mav be an adequate ex 
urable rate of population change, re 
quirements fo1 materials are indicated 
more directly by the magnitude of ac 


tual numerical change in numbers of 


Vedi al SCLONCES \ucust 


hand are 


L955 


peopl Phe 


picture IS developed Ith 


Fable 2 where it will be noted that 
when the rate ot change r IS | 2 ) 
{and 5, the population doubling 
ire respectively ibout 70, 35, 23, 18 
and 14 vears (an arithmetic progres 
sion also, when P) has these sam 


values, the populati min 70 vears (the 


doubling time when |P] is 1) would 
in each case, be 2, 4, 8, 16 and 32 time 
the original level eometric expres 
Phe progression this case 
is in reality characterized by (2! in 
expression which ppcars lie irl 
to characterize the explosive changes i 
population growth as (P) increases and 
to have particula nificance when 


NATURAL INCREASE RATE (?P 


time interval 
though 


the \ 


of 70 vears is used. Al 
attention became focused o1 


ot 70 vent S consequent 


ol CMPIrie il te sting, it is a hieure whicl 
has meaning from. the standpoint ol 


public health. Seventy vears is the lift 


expectancy value being approaches 
and actually achieved countric 
where health programs are well ad 
vanced. Based on these consideration 


and other information to be pres 


below, we suggest 


2P) as an Index of 


partial Fertility 


tential o1 partial Fertility Pressure 


Inherent in the growth process | 


populations is the mortality 


feature 


which causes a reduction 
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number of individuals making demands 


for materials. Basic to an understanding 
the rowth mechanism is recogni- 

n of the fact that mortality (in the 
Species as well other higher 
ms) consists of two distinguishable 
ements: one natural or senile deaths, 
the other preventable deaths, 
iose resulting from premature termin 


on of life and caused by diseases 
cidents and damage of different kinds 
hich might have been prevented 
nce the second increment, the pre 
entable deaths, is saved by public 
ith programs and by the mainten 
ce of social stability conditions which 
large measure reflect the total so 
etal influence favoring life, it mav be 


rded potentially part of the total 
rtility 
\fter testing various expressions for 
the second mortality incre 


shall call lost or wasted 


ent. 


fil it found, partly by empir 
testing but more from recognition 
the fact that (P) and (D) influence 
pulation number by the same mech 
ism acting in opposite directions, a 
metru progression involving death 
te is the powel factor gave a signi 
int and useful expression, We have 

with tual observable fertility 
potential 3 

of this expression are: (1 
t values for (D) are comparable to 
ies for (P) since both are expressed 


that (D 


used ads a 


erms ol pel cent: and (2 


yressed in per cent and 


ver factor has special meaning trom 
ublic health point of view and con 
ently special usefulness. 


that 
n good public health practices are 
ettect 
vi lity prevails 
other 
th rates drop to approximately 1%; 


experience, it is known 


a high degree of social 
that is, 


social 


and 
absence of 


and distortions ), 
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LIVING 1? 


a figure which may be regarded as 
characterizing natural or senile death. 
the value 


In the application of | 
becomes 2, which is inconsequential, 
as the death The 
expression as arranged deals only with 
fertility 


pears as mortality comes to consist only 


rate reduces to 1%. 


wasted and in effect disap- 
of the natural death increment. 

In developing an expression for total 
fertility 
combine the wasted fertility 


potential, it Is necessary. to 


increment 


(2P) with actual observed fertility 
(2?) which gives: 
2P 4. 9D) as an Index of Total Fertility 


potential (4) 


This expression of full fertility potential 
involving as it does features which re- 
Hect the total societal influence (includ- 
ing public health as one of the more 
important features and to whatever de- 
cree it is significant vields values 
which can be used in obtaining impres- 
sions of population behavior. 

In attempts to develop ideas about 
the 


groups, it is 


over-all situation — of population 


necessary to have views 
concerning the stress which occurs not 
only as a consequence of potential 
numbers of people making demands, 
but also as a consequence of the avail- 
ability of resources in relation to living 
space. Since resources are determined 
mainly by total agricultural and indus- 
trial potential, and since these in turn 
are related in a general way to total 
land area (Egypt being a notable ex- 
ception since the land there divides 
sharply into rich agricultural territory 
and desert regions, or into inhabitable 
and non-inhabitable parts), population 
density (N 


indication of population pressure at a 


can be used as a rough 


given time. By multiplying the density 
(N) by the actual or observable fer- 
tility potential (2"), 


values are obtained 


rough numerical 
which show the 
relationship of population density to 
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the existing rate of increase, giving a 
numerical expression of existing popu 
lation pressure at a given moment but 
without considering the significance of 
the wasted or lost fertility identifiable 
in the mortality factor. Because of the 


likelihood of, in 


creased public health and other social 


desire for, and the 
improvement measures, greater imter 
est centers about an expression of pop 
ulation pressure which takes into ac 
count desirable ind likely 


indicated a 


social 
provement, a teature 
manner as Wwe have seeh 
Accor 


involving 


] 
asonable 


by values for wasted fertility, 


dingly, for considerations 


total fertility potential, it is ippropriat 


and indeed necessary to combine actual 


iS have done 


By multiplying popul ition den 


ind W isted rtility 


sity bv total fertility potential then 


N ( 2} 9D) as an Index of Total Pop 


potential ) 


ulation Pressure 
Here, it is necessary to recognize that 
the factor N makes no allowance 
ror variation in productivity of agricul 
tural and industrial land areas, thus 
making | defective to this 
degree. Partial compensation for this 


pression 5 


detect occurs in the development which 
follows 

Going further, it is necessary to re 
late population pressure with its po 
tentialitv for increase due to the various 
Improvement measures and with the 
limits imposed by the extent of land 
area. to the abilitv and skills of inhabi 


tants to create a livelihood in their re 


cion of residence 


Since economic con 
ditions constitute a general measure of 
ability and skills in relation to available 
resources, and = since these are indi 
cated in a general wav by figures fot 
caloric intake pet inhabitant, per capita 
industrial energy consumed or simply 
by 


can combine these and use: 


dic al sciences 


and a Table | , we 


1955 


\ugust, 


CEL as an Index of Economic Condi 
tions or of Abilities to Create 


in Particular Situations 6 


Living 


Vctually. anv one of the economic fac 
tors named could be used as an index 
of economic conditions, but by ob 
taining the product of all three, a more 
balanced \ IS derived 

Finally, to obtain 


which reflect the interaction of siguih 


] 
rie Valllles 


cant teatures mmportant processes 
iving standards 


icting to determine 


that is, the potent 1 number ol 
people making demands tor resources 
the economi potent | of land areas 
ind the actual skills of inhabitants to 


utili ( resourees \ lues tO} ( | | 


hy divicl 


) 


ntial popul ition 


thereby FIV 


CEI is an Index of Over-all 
Potential Sit 


ition Inder 


In each ol thie Indices ( cept | and 
6 the potential 


used IS when cle scrib 


word been 


ing a static situation as exists ata given 
moment. Since we are-concerned with 
dynamic situations, processes action 
the word potential can be dropped 

With the development as set forth 
there exists a variety of indices which 
can be used for ilvtical purposes 
First, there are 
of birth rate B death rate 'D) pop 


popul ition 


the individual factor 


density \ pel capita consumption 


of calories (4 industrial energy con 


sumption per capita I and per cap 
ita income (1 each of which consti 
tutes a type of index of conditions 01 
behavior in relation to the over-all sit 
Variou 


uation: second, there are th 


calculated indices (2 through 6 above 
which show the interaction of the var 
lous Compone nt elements involved; 
third. there is the over-all Situatio 
Index (7 


which attempts to relat 
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1) Statistical Data 


D 
1. 91 2.53 
S6 2 06 
2.13 0.94 
1.49 3.32 
0.86 1 88 
1.16 4.82 
0 75 2.08 
1.05 3.17 
1.68 83.24 
1 96 3.28 
1.27 2.74 
1.49 2. 90 
1.09 8.05 
SI 2.50 
0 96 


Gl 
1.71 2.09 
1.83 2.39 
1.38 1.98 
1 31 2.40 
1.75 2.90 
0.60 1.75 
1.01 1.58 
0 78 1.31 
108 8 29 
2.20 1.47 
1.20 2.75 
1 60 88 
208 0 82 


1.00 0.76 
6.33 
0.73 1.88 
0 SS 1.04 
1.16 1.89 
1.18 1.89 


0.94 1.938 
0.93 1.538 
0.55 2.44 
Bold figures 


‘ABLE 1. 


~ 


AVAILABLE 


19 
05 


00 


INFORMATION 


100 
264 

85 


represent approximations base 


re 


B 

N 

50 5,900 
00 66 
127 
80 8.500 
50 5 
4) SSO 
295 
10 51 
60 730 
65 S60 
10 120 
0 140 
75 
sO 
75 
75 S60 
30 2,100 
85 29 
Oo 25 
90 53 
60 
SU 78 
a) 
Ow 
() 19 
90 71 
10 1.100 
90 
90 310 
70 v4 
20) 
1.1380 
00 640 
40 
0) 230 
20) 99 
60 210 
20 280 
10 465 
0 280 
290 
70 1.050 
60 510 
1) 330 
70 SSO 
0) 54 
90 800 
90 1.460 
0 700 
00 S00 
90 £00 
70 
180 
70 580 
$10 
60 1,480 
80 38 
90 170 
00 560 
$50 
10 230 
0 54 
70 130 
740 
80 370 
SO 
00 215 


don group data 


Calculated Data 


CEI 


o7 
1.400 
20 
17 


55,700 


37 
150 
1,000 


79 
$17 
102 

10 

6 
OSS 


990 


2.650 
87 
730 
8,900 
1,540 
$50 
4.250 
3,090 
8,280 
2,025 
170 
310 
475 
9,250 
6,400 


11,160 


170 


7,500 
7,000 
6,000 


CkI 
\ BR ( IPA 2D 
i + 44 615 2.29 0.25 0.009 
i 2.92 ll 252 2 09 21.20 
x 3.07 20 2 30* 0.10 0.15 
P } t SI 269 23 0.138 60 5 0.005 
( 2.74 l 06 6 92) 5 8.30000 
1 > 48 17 50 0 27 125 S4 0.22 
2.83 50 74 O61 296 $95 1.70 
hep 22 +65 05 0.10 75 0.08 
58 25 0 11 92 23 0.08 
>. 24 26 05 0.12 77 20 0.05 
13 05 O16 83 27 0.28 
CS 14 05 12] 190 
(; +t 14 7 05 O10 SY IS 0.25 
50 0 33) 188 150 1.80 
CUS 2.45 20 IS) 7.84 1453 Ft 375.00 
1.15 2.18 128 05 100 0 0438 
> OO] 2 GS 252 5 0 60) 120 0.07 
Ol 2 49 6 091 346 34.50 
SO 0 12 55 13.5 0.60 
6 0 30° 112 1.47 
) 36 OOF 188 7.80 
to 71 10 28 60.834 «132 1.30 
65 12 5 0.12 0.90 
2 $5 7 08 S4 7 0.54 
59 7 29 100 1.60 
2 o9 O8O 88] 535.00 
37 6 6 O St 822 8.20 
67 90 0 02 36 14 0 007 
it 2 O95 97 O10 67 13 0.012 
- 2 48 l 70 O1] 57 10 7 0.02 
2&5 SS 0 50 6.5 0.02 
36 0.80 1.56 l 95 20 33 0 58 
16068 248 7 63 0 82 389 S40 1.5 
OF 100 1:54 23 10 O89 100 190 0 16 
41 058 1.88 12 54 022 125 70 
1.28 0.57 O2 O 05 0.018 
1 46 0 60 0 86 69 9 +4 95 0. O04 
th) 2.57 0 68 1.89 19 0) 0 22. 100 +4 0 44 
} 284 100 1 84 37 0 08 36 | 2 0 0] 
} 2.68 0.76 1.92 54 7 60.8) 100 77 0. 27 
44136 3.08 00 50 l 4] 0.09 
28 1.48 1.86 13 60 030 100 78 0 28 
} 1 48 119 0 29 83 62 1.75 216 3.4 
+4 1 68 1.20 0.48 985 77 3.78 582 6.090 §.8 
2 40 1.34 1.06 67 60 30) 200 170 54 
1.17 1.04 97 $1 2.96 37] 3,100 9.3 
+7 1 78 0 90 0 8&8 lO] 16 2 08 689 $410 11.7 
2.31 0.95 1.36 l2 1 45 S848 1510 27.8 
1 92 1.28 0 69 77 77 2.32 486 3,120 10.0 
1 920.99 0.98 376 77 8.37 550 12.750 8.7 
1.57 1.05 0 198 64 3.14 820 3.8 
611.07 1.54 59 51 0.27 128 0.22 
911.12 0.79 102 77 269 1.8 
tj 75 0.78 1.97 16 259 476 685.0 
Is 1.19 0 99 $2 1.10 420 8 6 
Ol f 76 156 34. 0.82 235 0.8 
it 7 1.50 117 77 2.77 553 10.0 
5 2 26 320 96 2.08 502 2 1 
" 87 10 14 4.81 587 230.0 
05 80 71 2.49 300 5 4.2 
+7 93 ll 0.32 250 6 0.3 
4 96 2.00 0.04 69 68 0.46 250 5 0.9 
08 0.97 1.11 56 76 0.69 250 2.0 
55 0.96 0.59 16 4.12 8.81 780 3 170.0 
{ b6 740.99 0.75 117 15 2.39 $849 3 15.0 
97 1.140.438 207 410 4.66 773 3 15.0 
97 1.18 1.79 65 0.38 146 5 0.45 
5 33 1 316 83.41 679 5 1,300.0 
v9 | $8 7 3.25 2.51 856 5 | 200 
99 31 3. 3.33 600 7 28 
(123 ) 
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ier. All indices can be used individu 


ments 1n 


ally, or in certain combinations, for 


inalvtic purpose 


The Situation Index formula as at 


eC re garded as a neral 


approach to measurement of standard 


of living, and one capable of refine 


idaptation for spec ial uses. 
\s designed, it utilizes particular ele 
ments, elements which themselves have 


meaning . condition, as a summa 


tion, or as a progression, and relates 


them in such a wav as to have 


meaning 


1 an operating process Interpretation 
as follows. Caloric intak in 
the numerator bears a fairly close rela 


tionship to agricultural productivity. 
Similarly, the factor for industrial en- 


consumed (FE), gives an indica 


industrialization achieved 


Phe prod ct of (C) and (E 


a 


enel figure for combined agricul 
tural and industrial advancements 
Per ( pit Income in many 
ways is itself a kind of final measure 
ot the interacting forces that determine 


economic conditions. But. income is 

USO determiner of economie condi 
] 

tions, since it influences tactors such 


is public health, education, agricul 


ture industrialization. Combin 
In the thre: elements E 
and (] each of which is a differ- 
ent measure of net effects, gives a 


onomic conditions 


which 
can be relied upon to give reasonably 
intitation. 
\s d Mm the general formula. a 


value tor population pressure 


ccurate ai 


( rat nom 


Inatol icts against a value for econ- 
omic conditions (numerator) to give 
i measure of over-all standard of liv 


ing, Population pressure, as given in 
the denominator, is represented by fig- 
ures for fertility pressure acting in re- 
lation to land area. As has been recog- 
nized, the productivity of land areas 


differs, both agriculturally and indus- 
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skills ot 


the people in different localities differ 


trially, and the abilities and 
according to education, health, heredity 
and other factors. The effects of such 
variations, whatever they may be, how 
ever, become reflected in the value tor 
economic conditions, thus compensat 
ing tor inherent differences 

There are therefore three significant 
stabilizing features in the Situation In 
dex formula. First, there is the balance 
ing obtained in the numerator by com 
agricultural, 


bining measurements of 


industrial and economic situations; sec 


ond, there are the social improvement 


health 


influences mainly — public 
which affect fertility 

2Y) pegged firmly to 70 years average 
length of life and a death rate of I! 
as attainable goals; and, third, 


re the differences ot ind produc tivity 


pressure 


there 


of different regions and the differences 
skills ot 


groups caused by variations of factors, 


in ability and population 


the general effects of which are re 
flected in the index for economic con 
ditions and thus compensated for im 
the over-all ratio. Situation index fg 
ures may therefore be re carded as hav 
ing both that 


is, bearing in mind matters which will 


stability and meaning 
be mentioned next 
Betore proceeding to illustrate the 


application of anv indices, it is im 


portant to recognize certain of their 
limitations. At the outset. difficulties 
mav be encountered due to lack of 


that is, for birth 
and death rates, population, pel capita 


and the like 


will be reduced as more accurate data 


accuracy of basic data 


ratings, these weaknesses 


gathering methods are developed. It 


will be found also that calculated re 
sults will vary somewhat, depending on 
the birth 


death rate averages are based on long 


whether selection of and 
er or shorte1 periods; in relation to this 
problem, judgment is required both in 


the selection and handling of data. Al 


Hh 


though these limitations impose handi 
caps, they do not prevent the develop- 
ment of useful qualitative and quanti- 
tative information. 

lo illustrate the use of the various 
indices and to show the significance of 
results obtained, values for Puerto Rico 
have been plotted (Fig. 1). It is seen 
that the birth rate (B) remained es 
sentially constant for the interval. 
while the death rate (D) declined 


| Vital behavior, Puerto Rico. 


teadily, a feature which correlates with 
ontinuing health and social improve- 
nent measures. In accord with these 
hanges, net population increase rate 
B D as (P), and population 
rowth, or actual fertility QP), in- 
reased. Dealing with this amount of 
formation alone, the impression might 

gained that fertility in Puerto Rico 
increasing. By referring to the curve 
r total fertility potential (2? 4+- 2P) 


hich takes into account health and’ 
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other improvement features, it will be 
noted that total fertility has in reality 
been essentially constant or declining 
slightly. 

Curve (N) shows that population 
density increased, as would be expect- 
ed from population growth increase 
(P). The curve for N(2?) then gives 
an expression of existing population 
pressure at any time, but without con- 
sideration of the wasted fertility. The 
rapid rise of the curve for N(2? 
compared with that for the curve (N 


), when 


us We may see, is not consistent with 
the almost constant level of birth rate 
(curve B), thus necessitating consider- 
ation of the death rate at the same 
time, an objective achieved automati- 
cally by the curve for N( 2? +- 2P), com- 
hining as it does the elements of popu- 
lation density, actual fertility and 
wasted fertility. The more stable char- 
acter of this curve reflects not only 
the interaction of actual population in- 
crease rate in relation to population 
densitv, but also the continuously de 
creasing death rate which in_ itself 
reflects social improvement; this trend 
then gives a more realistic indication 
of population pressure. 

\ feature of the formula can be 
indicated particularly in the case of 
Puerto Rico. Since population increase 
rate (P) is defined as the difference 
between birth rate (B) and death rate 
(D), it does not take account of mi- 
gration. Puerto Rico is almost unique 
in having a sustained period of high 
emigration, one which covers the inter- 
val under consideration. Actual popu- 
lation increase rather than birth and 
death rate differences would be more 
accurate in cases such as Puerto Rico. 
Correction would change the steep- 
ness of curves somewhat but would 
not introduce new features. 

Since economic data for the interval 
of time considered here are incomplete 
for Puerto Rico, it is not possible to 
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develop economic and situation indices 
which would give an indication of how 
population pressure has been affected 
by the increasing skills and abilities of 
the people to utilize available resources. 

Inasmuch as economic data for a 
large number of countries are fairly 
complete for recent years (columns 4 
Kk and I, Table 1-A), it has been pos- 
sible to obtain values for all calculated 
indices Table 1-B). 

By utilizing Situation Index values, 
we obtain a sequential ordering of 
countries by continents, as shown in 
Fig. 2, giving quantitative relationships 
which may be taken to correspond 
with living standards. This ordering 
gives an indication of living conditions 
in relation to potentialities for advance- 
ment or retrogression. 

Countries and territories at the top of 
the scale ire located there aS a COnNnSC- 
quence ot al high- level economy and 
low population density, whereas those 
at the bottom are located i n this posi- 
tion because of low economic develop- 
ment and high population density. 
countries and territories 
that are located in the upper middle 
zone are characterized by compensat- 
ing forces consisting, on the one hand, 
ot high economic development and low 
fertility balancing high population den- 
| European industrialized coun- 
tries); and, on the other hand, low 
population density, compensating for 
middle range economic development 
and high fertility (mainly countries of 
Latin America). Thus it is seen that 
by ordering countries according to the 
Situation Index, and keeping in mind 
the various factors and component in- 
teractions, it is possible not only to 
understand more fully the relationship 
omplex of different countries, but also 
to develop clearer impressions of the 

actors which cause a country or ge 
lation group to have the standard ¢ 
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living that it does and of the changes 
that will cause it to ascend or descend 
on the Situation Index scale. 

Among other impressions to be gain- 
ed are ideas of moods which seem to 
accompany different. stand: of liv- 
ing. If, for example, the scale, Fig. 2, is 
divided into quadrants and the follow- 
ing terms are associated with the parts 
in ascending order: api athy, restiveness, 
struggle, and isolation, the distribution 
of groups becomes a matter of par- 
ticular interest, also the ability or con- 
ditions of such groups which will cause 
or permit them to change from one 
level to another. 

From these developments and illus- 
trations, it is evident that the Situa- 
tion Index approach can be used for 
analy sis of different problems such as 
we have under consideration: (1) 
more specific identification of factors 
responsible for existent situations and 
which may be significant in causing 
improvement or retrogression as a con- 
sequence of certain social, economic 
and public health undertakings; (2) 
determination of the quantitative im- 
portance of individual factors; (3) de- 
termination of optimal population 
growth rates in relation to different 
levels of economic development; and 
(4) definition of the ratio between pop- 
ulation growth and_ industrialization 
responsible for the rate of socioeconom- 
ic improvement. 

Summary. (1) Calculation tech- 
niques have been developed which per- 
mit quantitative evaluations of fertility 
potential, population pressure, eco- 
nomic conditions and over-all stand- 
ard of living. (2) Utilizing recently 
available statistical data, “Situation 
Index” values were developed for dif- 
ferent countries and territories which 
gave a sequential ordering of particular 
interest from various points of view: 
especially public health. 
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( hlorprom izine. In LL instances, blood alcohol 


levels 
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group, thus reflecting the absence of 


Vere lso dete ( ity 
rmined at this time significant change in cerebral 
Scheinberg and Stead’s modification!® of tmilart lio} 
Kety and Schmidt’s procedure? for the ar resistance. Similal the slight 
ination of cerebral blood flow was applic d aecrease mm mean cerebral arteriovenous 
in this study. The gas mixtures utilized were oxygen difference was not. significant, 
those described by Ke 
' by Kety and Schmidt?, The and as a result, the caleulated mean 
oxvgen content of the blood was determined | . 
se a etric technique of Van Slyke cerebral oxygen consumption Was prac 
mad NeillS. Mean arterial blood pressure — tically unchanged. These findings are in 
MIAI obtained directly from — the agreement with those prey iously re 
ioral artery b rhe s ot 
damped ancroid ported by Patterson®. Blood alcohol 
manometer Blood alcohol levels were done 
by Sunshine and Nenad’s modification of Guring test period were de- 
Winnich ethod termined in 6 of these 8 subjects. The 
rABLE 1 THE EFFECTS OF ALCOHOL ON 
CEREBRAL HEMODYNAMICS AND METABOLISM 
WAP CBI CUR CMRO CAVO tleol 
Lere 
( ( ( } ( ( } 
6 4 | 5 1.6 205 6 60 » 67 140 
60 4.6 31.4 2.7 861.9 6.85 9.09 
MB. 44 10S 64.6 83.4 2.82 2.56 160 
cs 45 SS 8 93 7 11 8 $14 4.12 
111 104 90 36.7 2.8 2.9 8.97 
111 109 51.8 51.3 22 2 1 
Vean Value 
8 2.5 56.0 2.3 1.8 2.9 2.8 794 9.29 
In this and the other tables M AP signifies mean arterial blood pressure in mim. of Hg: ¢ BF. cerebral 
od flow i 100 gm. of brain ’min.; CVR, cerebral vascular resistance in mm. of Hg ce. blood 100 gm 


gen difference in vol ( 


Results. Table 1] presents our findings 
vith to the effects of 
quantitatively measurable 
erebral functions. It will be noted that 
everal subjects exhibited a moderate 


regard alcohol 


On 


duction in mean arterial blood pres 
ire attributable either to the sedative 
ction of alcohol or possibly to its more 
irect neurogenic vasodilator action. 
his effect was by no means uniformly 
served and in the value for the group 


d not reach a level of statistical sig- 


} 


hcance. Two subjects appeared to 
ow an appreciable increase in cere- 
al blood flow; the changes were not 
lated to blood pressure alteration and 
d not produce a statistically signifi- 
nt increase in the mean value for the 


( VRO., cerebral oxvgen consumption in ct 
means control; E, 


100 gm CAVO., cerebral 


of brain min.; 
experimental 


levels ranged between 90 and 200 mg. 
per 100 cc. with a mean of 135 mg. per 
100 ce. 

Clinical effects, of alcohol were ap- 
parent ai all subjects and were mani- 
fested by depression or excitation in 
different individuals. There was no ap- 
parent relationship between the type 
of and v_ individual 
changes in cerebral values. 

In Table 2 are shown the results of 
studies before and after chlorproma- 
zine administration. A statistically sig- 
nificant reduction in the mean arterial 
blood pressure was produced in the 
group of subjects given this drug 
(p<.05). In only one instance was 
there no appreciable fall in blood pres- 


manifestation anv 
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sure. (It must be pointed out tl 
drug was administered intrave 
in large doses.) The hypotensi 
fects of chlorpromazine have bec 
viously discussed®. There was a 
but not significant reduction 

mean cerebral blood flow and 
mean cerebral vascular resistance 
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at the =gen consumption was practically un 
nously changed. 

ve ef It is of interest to note that, in the 
n pre- doses used, chlorpromazine uniformly 
slight produced a clinically marked degree of 
in the tranquilization. This fact may have 
in the been of considerable importance in re- 
both ducing the mean arterial blood pres 


probably nonspecific effects shown to © sure. 


rABLE 2.—THE EI 
CEREBRAL HEM 


FECTS OF CHLORPROMAZINE ON 
ODYNAMICS AND METABOLISM 


WAP CRI CVR CMRO CAVO Chlor 
Pt 1 ( ( I ( ( ( } 
117 $5 12.9 35.9 2 4 2.8 22 6.50 6 26 00 
R.J 3.6 37.9 2 4 15 1.9 2 6 $85 6.9] 200 
L.W 37.0 53 1.6 1.4 2 9 4 6.40 20) 
E.B 2 146 79 $1.2 31.6 2.5 2.1 > Ol 200 
107 62 4 2 ] 2 6 6 02 80 200 
P.B 65 133 130 $6.3 38.2 ,.9 ; 9 29 2 0 6.08 6.02 200 
\. 105 35.6 m4 2 8 25 8 08 200) 
Vean I 
( 9 6.7 » 2 4 5 6 96 
Significant a he o level 
see Table 1 for explanation of abbreviations 
TABLE 8 THE EFFECTS OF CHLORPROMAZINE AND ALCOHOL ON 
CEREBRAL HEMODYNAMICS AND METABOLISM 
(hior 
VAP CBI CUR CMRO CAVO {leoho prom 
le | mine 
/ { ( / ( } ( } ( ( } ng 
R.B 23 9} 88 52.4 58.8 1.9 1.5 2 0) 1.3 4.14 2.2 100 
C.W. 3] 138 57 39.3 38.3 20 100 
65 58.1 + 1 4 1.3 » | 5 56 «4-89 100 
L.H } 98 82 482 38.7 2] 49 5.99 178 100 
L.B 0 78 60 39.5 39.6 1.9 15 2 { 1.6 6.57 4.01 125 100 
HC. 8 9 STS 475 TT 12 24 For 95 100 
Mean 1 
+ o4 69 49.2 45.8 2.0 1.5 2.2 2.1 4.65 4. 
See Table 1 for explanation of abbreviations 
accompany moderately acute reduction Table 3 presents the results of studies 
in cerebral arterial blood pressure due _ in 6 subjects given relatively large doses 
to any cause®”. A statistically insignifi- of chlorpromazine and alcohol together 
cant increase in the mean cerebral ar- Here again a moderate reduction in the 


teriovenous oxygen difference 


in the mean arterial blood pressure was ob 
presence of the reciprocally equivalent served. The degree of reduction was of 
(not statistically significant) de 
in the mean cerebral blood flow 
to indicate that the cerebral 


‘crease the same order as that seen with chlor 
served promazine alone. The mean cerebra 
oxy- blood flow again was practically un 
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changed while the mean cerebral vas 
cular resistance showed the significant 
but honspec ific reduction related to the 
fall in blood pressure. The slight 
increase in the mean cerebral arterio- 
venous oxygen difference was only 
apparent and associated with a statis 
tically insignificant reduction the 
mean cerebral blood flow and mean 
cerebral consumption. Blood 
alcohol levels s of these 6 subjects 
ranged trom 95 to 178 mg. per LOO ce. 

Phree of the subjects who were 
given chlorpromazine intramuscularly 
had demonstrated hyperactivity fol- 
lowing infusion of alcohol: tranquiliza 
tion was shortly effected by the subse 
quent administration — of chlorproma 
Zim In 2 other subjects not included 
in this series, excitation following alco- 
hol administration was so marked that 
cerebral studies could not be accom 
plished. The determinations were per 
formed without difficulty following in- 
jection of chlorpromazine. 

Discussion. It is evident from these 
results that the clinical effects of chlor 
promazing either reflect metabolic 
changes localized in areas of cerebral 
tissue so small that they do not in 
Huence the total values obt: iined by the 
techniques emploved or, if due to alter 
tion in over-all cerebral metabolism 
evertheless do not indicate demon 
trable reduction in’ cerebral) oxvgen 
onsumption. Essentially — the same 
tatement may be made with regard 
to the relationship between the clinical 
flects of alcohol and the lack of de 
tectable change in cerebral OXVeen Con 
umption following its administration 
n moderate Concentrations 

\lthough the above findings were 
nticipated, it was felt prior to the 
ginning of this study that demonstra 

on of a reduction in the cerebral OXV- 
en consumption by the combination 
{| chlorpromazine and alcohol might 

dicate potential dangers in the use of 


INFLUENCI 


OF CHLORPROMAZINE AND ALCOHOL = 133] 


the former in the treatment of acute 
alcoholism. This speculation has not 
been supported by experimental or clin- 
ical 

Clinically, appears that the degree 
of de ‘pression by the combin- 
ation of alcohol and chlorprom: izine is 
perhaps only slightly greater than that 
found with either drug alone. In sub 
jects with moderately high alcohol 
1 lood levels. F irge doses ot chlorproma- 
zine did not appreciably aggravate the 
ataxia, slurred speech, and slight con- 
fusion characteristic of moderate de- 
vrees of acute alcoholism but did over- 
come the hypomanic activity so otten 
observed. It is our impression that the 
two drugs in combination are neither 
pharmacologically synergistic nor quan 
titatively additive but rather act on dif- 
ferent sites in the central nervous svs 
tem, the one (alcohol) to produce a 
descending depression, and the other 
to induce more specific inhibitions, pos- 
sibly of the hypothalamus. If this is 
true, the apparent additional cortical 
de pression evidenced by somnole “nce 
and tranquilization induced by chlor- 
actually 
blocking of auto-stimulatory impulses 
from the midbrain to the cortex. 

It is nevertheless conceivable that an 


promazine may represent 


additive effect might be demonstrable 
provided that the concentration of alco- 
hol were sufficiently great to involve 
those areas of the brain which we feel 
are specifically affected by chlorproma- 
zine. However, since such a concen- 
tration would in all likelihood produce 
a dangerous degree of depression in 
which the therapeutic use of chlorpro- 
mazine would not be indicated, the 
problem of hazardous combination of 
the two drugs would hardly arise. 
Summary. Chlorpromazine and alco- 
hol separately or in combination did 
not produce significant changes in cere- 
bral blood flow or oxygen consumption. 


e 

\ 

| 

e 

lic 

SES 
the 
ob 
of 
lor 
Wa 
un 


132 Thre rican Journal of thre dic al Sciences \ugust 1955 


Clinically the depression characteristic ploved appeared to be independent 
of each drug in the concentrations em- — rather than synergistic or additive. 
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SUMMARIO IN INTERLINGUA 


Influentia de Chloropromazine e Alcohol Super le Hemodynamica e le 
Metabolismo Cerebral 


Ksseva determinate in 21 subjectos le effectos de alcohol « chloropromazina 
individualmente e in combination—super le hemodynamica ¢ le metabolismo 
cerebral. Le valores median del fluxo de sanguine e del consumption de oxygeno 
in le cerebro non esseva significativemente alterate mesmo quando le subjectos 
esseva sub le influentia de satis alte concentrationes del duo drogas. 

Del altere latere, le effectos potentiative d chloropromazina esseva clinica 
mente evidente. Subjectos qui habeva devenite hyperexcitabile per le influentia 


de alcohol se retranquilisava post le administration de chloropromazina 
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PHk COMPARATIVE EFFECTS OF FOUR GANGLIONIC BLOCKING 


AGENTS ON THE CARDIOVASCULAR SYSTEM OF MAN® 


By 


ASSISTANT CLINICAL 


Medicine, University of Southern 
eat purpose of the present report 
to compare the hypotensive and pe- 
effects of 
administered ganglionic block 


ripheral vasodilating tour 


rally 


ing agents, namely SU30SS, azamethon- 
um, SC1950 and hexamethonium. All 
t these agents have been classified as 
inglionic blocking agents on the basis 
f animal studies: however, their com- 
trative effectiveness in man has not 


Deen at monstrated., Differences in their 
hemical structures and physical prop- 


erties suggest that certain of these 
rugs would be more. selective than 
thers in blocking the sympathetic 
unglia, more readily absorbed, of 


reater potency or have a longer dura- 


m of action and thus would be of 


reater value as hypotensive and pe- 


phic ral vasodilating agents’. 


Methods and Materials. Studies were car- 
) 7 all of had 


essential — hypertension 


t 


patients whom 
itely ore 
hype rtension 
bitty 
tie 
67 


been 


or con 
cent were 
the 


All were ambulatory 


rt tailure five 


pel 
was 44 vears, 


for 3 to 5 
had 


agents during this period. 


obse rved 


study and received 


pre ut leasurements were made 


ury manometer 


in the supine, 
Blood 


instance from | 


positions, pres- 


Ith each 
thr 


pressure 


hours after last dose of the drug. 
tural blood were 
10 minutes of rest in the supine position 


studies made 


ifter 30 seconds in the standing position. 


Pe ndiomice 


In 


d in part by a grant from the Los 


the G. D. Searle Company. 


PROFESSOR O} 


Angeles Heart Association. 
and reserpine (Serpasil) were supplied by the Ciba Pharmaceutical Prod- 
Hexamethonium was supplied by the Warner-Chilcott Co. 


Travis Winsor, M.D. 


MEDICINE 


Research Foundation, The Hospital of the Good Samaritan and De partment 


California, Los Angeles, California 


Cold pre ssor reactions were recorded with the 


patient in the sitting position before and 
after the arm, immersed to 4 inches below 
the elbow, had remained in water of 4° C. 
for one minute The inspiratory reflex was 
measured using the plethysmographic tech 


nique®, The drugs employed are as follows 
SU3088 which is 4, 5, 6, 7-tetrachloro-2-(2 
dimethylaminoethy! )-isoindoline dimethochlo 
ride. The structural formula is shown in Fig 


9 


1. This agent is unsymmetrical with a hetero- 
cyclic ring on one end and simple aliphatic 
groups at the other end of the molecule. This 
the 
configurations are 
the 

nitrogen groups are separated by two rather 


with arrangement, in 
found in 


quaternary 


contrasts common 


which identical 


each position In addition, 
than by the usual 5 or 6 carbon atoms. Aza- 
methonium2 — is pentamethyl-diethyl-3-aza- 
pentane-1,5-diammonium-dibromide which is 
related to hexa- 
methonium SC1950 is 2, 6 


dimethyl diethy piperidinium bromide which 


dibromide 
2 )3.4, 


a quaternary 
(Fig 


is a water soluble quaternary amine (Fig. 3)*. 
Hexamethonium hexamethylene-bis( tri- 
which is also a 
water soluble quaternary amine (Fig. 4)!%-4. 
All of these agents were 
let form except azamethonium which was in 


a syrup containing 2 


methyl-ammonium chloride 
administered in tab- 


50 mg. per 4 ce. 


Results. The relative hypotensive ef- 
fects of SU30SS, azamethonium, and 
SC1950 are Blood 
pressures were taken with the patients 
in the supine and standing positions 
and were recorded before and after 20 
days of treatment. The control pressure 
for each patient was the lowest pressure 
3 months on 
The average 


SU3088, azamethon- 


shown in Table 1. 


reached in not less than 


nonspecific treatment. 


$C1950 was supplied 
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dose of SU3OSS was 200 ia 
me every 24 hours, given in 
divided doses every 12. hours. The 
average dose of azamethonium was 
2225 meg. (2000 to 3500 mg.) each 24 
hours given in divided doses 3 times 
daily. The average dose of SC1950 was 
(000 meg. (2000 to 7000 mg.) given in 


divided d times daily. The aver 


OSES 


age systolic and diastolic pressures with 


the p itients in the supine position were 


dic al Sciences 


August, 1955 


\ comparison of the effects of SU30SS 
and hexamethonium on blood pressure 


and pulse rate is shown in Table 3 


Phe average dose of SU30SS was 175 
mg. per 24 hours, (range 125 to 250 
meg viven in divided doses twice daily 
average dose of hexamethonium 
was 1500 mg. (range 1000 to 2225 mg 

in 24 hours, administered in divided 
doses 3 times a day for 30 days. There 
was a greater fall in systolic and dia 


lower after SU30SS than after aza stolic blood pressures with Sl 30SS than 
PABLI EFFECT OF SUsSoss, AZAMETHONIUM AND SC1950 ON PULSE RATI 
IN THE SUPINE AND STANDING POSITIONS 
( 1 
} M4 Si) 4 14 } S4 
\I 4 1 6 SY g2 9 ay ( SY { 
methonium or SC1950_ be ing 199.3 with hexamethonium the average being 
118.7, 211/127.7, and 219.2/131.5, re 98.5/19.2 and 21.2/11.8 respectively 
spectively. The greatest fall in systolic The increase in pulse rate with SU3088 
and diastolic pressures on standing o« was somewhat less than with hexa 
curred with SU3088 averaging 20.2/13.0 methonium averaging 17.9% as com 
as compared with azamethonium and — pared with 24.0 
$C1950°) which averaged 6.5/4.6 and The effect of SU30SS on the cold 
2 29 re spectively The effect ol th S¢ pressol reaction and on the Inspiratory 


agents on pulse rate is shown in Table 
2. After SU3088 with the patients in 
the supine position, the pulse rate in- 
creased over the control an average of 
6.3 


jum 


als 


compared with azamethon 
and SC1950 which 


yulse rate cl 


increased the 
of 5.8 and 1.9 
On standing the pulse 


n average 

respective Is 
rate increased in all groups the greatest 
with SU3088— which 


over that taken in the 


increase being 


averaged 12.5% 


supine position. 


reflex was studied in 7 and 5 patients, 
Table 4 The 


rise in svstolic and diastolic pressures 


respective ly average 
after placing the arm in water for 
of mercury respectively After 
dose of 200 meg. of Sl 
t davs, the rise averaged 18.1] 


group WalS 
an ay 
erage tor 
11.2 mm 
He. The inspiratory reflex was abolish 
ed in 4 patients and diminished in one 
when similar doses of the drug were 


emploved (Fig. 5 
| 


PABLI 


EERFECP OF SUS088 AND HEXAMETHONIUM ON BLOOD PRESSURE 
AND PULSE RATE WITH PATIENTS IN THE SUPINE POSITION 


(Contro ST Hexramethonium 
su 140 105 SS 112 
220) 145 74 155 110 82 160 115 SO 
10 125 GS 10S 78 120 
0) Ot 165 125 6S 130 72 
210 7) 150 9S 102 90 
2235 124 Ot 165 114 YZ 110 104 
211 126 SS lov 70 103 
24S 140 17s 10] A000 1h 106 
2337 17 70 ISO OS 10S 
Vi 222 9 182.3 74.5 1I59.8 106.9 S78 175.6 116.7 92.4 
112 tit 140) 9S 155 100 72 
\I 24S 125 104 140 106 


PABLE #. COLD PRESSOR REACTION BEFORE AND AFTER SUs08s8 


\ Dru 
/ ( ( ( Dif 
{ 250 14 105 120 16 
142 17 168 ISO 112 7 12 
260) 14 0 170 109 108 119 10 
00 16S 112 10 40) 10 
1] 122 210 150 12 6 
t 145.1 1 | 17S 1G 196.8 118.2 
| iM 11 loo 110 t 


AFTER SU 3088 


ne * Inspiration 


Fig. 5.—Inspiratory reflex in a hypertensive patient before and after SU3088. 
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The time of onset and duration of 
action of SU3088 was studied in 5 pa 
tients (Table 5). Each was given 150 
mg. of SU3088 by mouth and the time 


of onset and duration of blurring of 
vision and postural hypotension were 
observed. The average onset of blurring 
was 0.6 of an hour after administration 
with 1] 


postural hypotension 


a duration of hours. The ay 


ot 
was 1.8 hours after administration and 
lasted 13.4 hours. 

The hypotensive effect of SU3O0OSS 


given 


erage Onsé t 


alone and in combination with 


reserpine was studied in 10 patients 


Table 6 The «average of reserpine and hydralazine the averag 
PABLI ONSET AND DURATION OF ACTION OF SUSOSS 
B H 
UNS 
DD 
10 16.0 10 140 
50 0 12.0 120 
100 10 14.0 0 
Mean oO 11 0 1.8 13.4 
SU3088 was 200 mg. daily (range 150 blood pressure was 192.2/10S.2) mm 
to 250 mg given in divided doses Hg. After an average dose of 160 m: 
twice daily. The average dose of reser- of SU30S8S daily for 10 days, the bloo 


pine was 0.5 mg. daily (range 0.3 to 
0.8). SI 10 to 30 
days and reserpine was given for more 
than 30 Atter 
SU3088, the average blood pressure su- 
was 210.3/127.0 mm. Hg. There 
was an average drop of pressure on 
2/159 mm. Hg. After 
receiving SU3088 and reserpine, the 


was given tor 


davs in each case. 


pine 
standing of 27 


average pressures supine averaged 
185.8/110.0 He, the average 
drop being 26.7/10.4 mm. Hg. After 


SU3088, the average pressure with the 


mm. 


patients in the standing position was 
183.1/111.1 compared with an average 
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pressure mM the standing position among 
the same group ol patients recelving 
SU30SS and reserpine which was 159.1 
He. After SU30SS 


“ge pulse rate in the supine position 


99.6 mm the aver 
was $8.2 beats per minute as compared 
with 77.2 when SU3088 and _ reserpine 
On standing, the 
pulse rate increased 9.1 beats per min 
ute (10.3%) with SU3088 and 6.8 beats 
per minute (5.5% with both drugs 
The effect of administering S| 
to patients receiving reserpine and hy 


were taken together 


dralazine was studied in 5 patients in 


the standing position Table 7 On 


pressure averaged 170.6/96.2 mm. H: 
Thus when SU3088 was added to reset 
the svstolic 
diastolic pressures were lowered 21. 
He (11.2% 12 H 


respec tively 


pine and hydralazine clr 


mm. and 


11.19 
The peripheral circulatory effects « 
SU3088 were examined 
with mild arteriosclerosis obliterans « 


in 5 patient 
the legs and two with post-traumati 
causalgia. Two hours after 150 mg. « 
the drug orally, the skin temperature 


of the toes averaged 35.0° C. as cor 
pared with the control of 27.0° C 
room temperature of 24.0 4 
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rhe effect of the oral administration of 
lOO mg. of SU3OS8S on the peripheral 
circulation of one of these patients with 
shown 
lig. 6. During the control period (A 

the inspiratory and psychogalvanic re 
fiexes were positive and the skin tem 
peratures 


arteriosclerosis obliterans is 


blood flow and pulsations 
the 


increas’ mn 


were low and were falling. 
digital 


temperatures, flow and pulsation Was 


drug a beginning 


seen in 20 minutes, the peak being 
reached in 70 minutes. Antecubital 
venous pressure changed little. Th 
systolic and diastolic arterial pressures 
fell slightly. Skin temperatures, blood 


flow and pulsations of the digits all in 
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occurred in almost all patients to some 
degree. In certain instances, it 
necessary to the dose of 
SU30SS because of this effect. Unblock 
ing of the eves was accomplished in 
one patient with the local application 
ot Eserine, however, 
the 


Vision 


Was 


dec rease 


some irritation of 


conjunctiva resulted. Blurring of 


with the 
other compounds studied Constipation 


Was less troubl some 


was most prominent with hexamethon 
with SU30SS 


and less 


ium was aza 
methonium and SC1950. A dry mouth 
occurred with all drugs but did not 


constitute a major problem with any 
retention was not 


these ac 


Urinary encountered 


with anv of ents in the doses 


PABLI EFFECTS OF SUS088 ADDED TO THYDRALAZINE AND RESERPINE ON 
BLOOD PRESSURE OF PATIENTS IN THE STANDING POSTETION 
Pat R R 
B.P 
00 10 20000 ") 1} 
r Is 110 150 170 15 lv 
ow TSS 10S 40) ] 
\l 73 4 165 | 


significantly 
was unchanged. The 
sent at (B) 35 minutes after the drug 

Two patients with causalgia had di 


creased Respiration rate 


reflexes were ab 


minished sweating and an increase of 
skin tempt rature of the fingers on the 
iffected | ana 8° &.. respec 
tively when observed 48 hours after 
100 meg. of SU308S8. Clinically there was 
relief of pain and increased mobility 
of the parts 

The side effects encountered with the 
four drugs varied somewhat. Certain 
side effects with SU3088 were not as 


severe 


side ot 


as those with hexamethonium. 
Blurring of vision, especially a few 
hours after administration of SU3088. 


emploved. Postural syncope occurred 
in two patients receiving 200 mg. of 
SU308S for 7 

Discussion. S| 


davs 

JOSS produced thr 
effect with the 
four ganglioni 
In general 200 


mg. of the drug in 24 hours was ade 


greatest hypotensiv. 
dose of the 


blocking agents tested 


smallest 


quate to produce hypotension in pa 
the 
positions. This dose of the drug was 


tients in supine and standing 
absorbed rapidly orally, as evidenced 
by blurring of vision and postural low 
ering of pressure which took place in 
less than 2 hours after a single dose 
This agent produced a slight increase 


in heart rate. however at no time wa: 


th 
| 
1} 
\ 
\ 
pine 
re 
t ) 


Winsor: 


the tachycardia sufficiently great to be 


bothersome. Postural tachycardia, when 
present, could be reduced by giving 
re serpine with the SU30S88.  SU308S 
proved also to be of value in producing 
n increased hypotensive effect: when 
ised in combination with other drugs. 


Su 4088 ive n 


EFFECTS OF GANGLIONK 


BLOCKING AGENTS 


sympathetic and parasympathetic ac- 
tivity. There was evidence of sympa- 
thetic nerve inhibition as shown by the 
depression of the cold pressor test and 
interruption of the inspiratory reflex. 
The increased cardiac rate, dryness of 
the mouth, constipation and blurring 
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g. of SU3088 orally on the circulation. See text for description. 


ig. 6 Etlects of 100 m 


\ hypotensive effect was ob- 


ied with reserpine combined with 


SU30SS than was obtained with reser- 
pine alone. Similarly, patients taking 
reserpine and hydralazine addi- 
tional falls in pressure when SU308S 
added. 

U3088 appeared to bea typical gan- 
gloniec blocking agent inhibiting both 


50 


60 70. 680 690) C120 


of vision are consistent with para- 
sympathetic blockade. Thus this agent 
appears to block autonomic ganglia. 
The most undesirable feature of this 
agent was the interference with vision. 
Most patients were unable to read fine 
print when held close to them but were 
able to see objects in the distance satis- 
factorily. In one patient a local unblock- 
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Vas 
ced 
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The 


Ing ettect Was obtained by the local ap 
plication of Eserine which. constricted 
the pupils, improved near vision and 
resulted in a mild local conjunctival 
irritation. Prostigmine, 5%, locally might 
be preferable for this purpose. Pilocar- 
pine orally, 5 mg. t.i.d., might provide 
a local unblocking effect on the eve 
without 


sive effect of the drug. One patient im 


interfering with the hypoten 


proved vision by wearing glasses which 
were ground to correct the abnormality 
produced by the drug. 

The onset ot 
minutes and the 
SU3088 is long 


action is within 20 
duration of action of 
than 
The rapid absorption, long 
blocking 
properties in small doses is in keeping 


with the 
mal laboratorv’. 


averagmMg more 
12 hours 


action and strong ganglionic 
findings observed in the ani 


The other agents tested, hexamethon 
ium, azamethonium and SC1950, 
blocking than 
SU3088 as larger doses were employed 


less effective agents 
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blocage ganglionic. Le plus efficace esseva SU3088 que se monstrava capace 
blocar ganglios autonome quando administrate in dosages diurne de circa 200 n 


sed isto esseva de valor in le regulation del dosages. 


blocante. Plus grande dosages de illos esseva requirite pro reducer le pressiot 
sanguinee o pro effectuar vasodilatation. 
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and less hypotensive effect was ob 
tained. Hexamethonium was more ef 
fective than azamethonium or SC1950 
Azamethonium was absorbed irregu 
larly and the results were unpredic 
table. SC1950 required unusually large 
doses to produce an effect, and_ its 
hypotensive effect likewise was incon 
sistent. 


block 


ing agents were tested for their hypo 


Conclusions. Four ganglionic 


tensive and ganglionic blocking prop 
The most effective agent wa 
SU3088 which blocked autonomic gan 
glia in oral doses of approximately 200 
The 


effect with this agent was blurring of 


erties. 


mg. dailv. most annoying sick 


vision however, was of assis 


Hexa 


methonium, azamethonium and SC1950 


which, 


tance in regulating the dosage 


were all less effective ganglionic block 
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CONCLUSIONES IN INTERLINGUA 


Quatro Agentes Ganglio-Blocante: Comparation de Lor Effectos Super le 
Systema Cardiovascular del Homine 


Ksseva essayate le virtutes hypotensive e ganglioblocante de 4 agentes 


ja 


Le plus enoiante effecto lateral de iste agente esseva su disturbar le claritate cel 


Hexamethonium, 


SC1950 esseva omnes minus efficace como agentes ganglio- 
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THE SIGNIFICANCE OF HEINZ BODIES IN ANEMIAS OF 


OBSCURE ETIOLOGY 


By Ben Fisuer, \1.D.° 


CLINICAL PATHOLOGIS! 


From the Department of Clinical Laboratories, Wayne County General Hospital, 
Eloise. Mic higan 


Or the several known tvpes of eryth 
Heinz 
mong the more specific Their pres- 


rocyte inclusions bodies are 
ence denotes changes in the red cells 
therapeutic 
igents that often possess a benzene 


caused by chemicals or 
ring nucleus. The action of the chem- 
ical (frequently an oxidant) on the 
hemoglobin results in denaturation of 
slobin (“globan”) and production of 
the rounded within the 
cells These May be stained by vital 


globules 


techniques, but can also be seen with- 
difficulty as refractile bodies in 
unstained wet preparations. The oc 
irrence ot Heinz bodies is perhaps 


st known to follow experimental or 
therapeutic administration 
phenylhydrazine compounds. How- 


formerly 


ever, they have also been associated 
with naphthal ne (moth ball) inges- 
tion'' and phenothiazine therapy of 
nematodes*. Their importance in indus- 


il toxicology is considered in detail 
Hughes and Treon’. Complete re- 
views of the mechanisms underlying 
Heinz body formation may be found 
in the Webster'’ and 
Schilling®. 

Examination of wet blood prepara- 
tions for Heinz bodies in the following 
cases proved to be of great and imme- 


papers by 


diite diagnostic importance. It seemed 
worthwhile, therefore, to emphasize 
th: value of this procedure in similar 


In tances. 


Present Address: 


Case Reports. case 1. A 34-year-old un 
married Negro woman was admitted to the 
hospital complaining of abdominal pain that 
had been present for 2 weeks. Approximately 
one month before this, she was informed 
by her physician that she had a salpingitis, 
and was given a prescription for Gantrisin 
Her last menstrual pe riod began 6 days prior 
to admission, but the previous menses 0c- 
curred two months earlier. She had con- 
sidered herself pregnant when menstruation 
did not occur in the intervening time, but 
denied any attempt to interfere with the preg- 
nancy. The patient described her urine as 
occasionally dark brown in color during the 
previous 3 weeks. This was also noted in 
the specimen voided in the admitting room, 
which gave a positive test for chemical blood 
and was negative for bilirubin and porphy- 
rins. The sediment contained only 4 to 5 
erythrocytes per high-power field. 

Pertinent physical findings included tender- 
ness to palpation over the right lower quad- 
rant of the abdomen and voluntary guarding. 
The cervix uteri and right lateral fornix were 
tender on bimanual examination. The uterus 
was not enlarged. Speculum examination re- 
vealed a slightly bluish cyanotic cervix with 
a small amount of bleeding from the external 
os; there was no evidence of recent trauma 
to the cervix. The patient denied taking any 
medication other than that prescribed by her 
physician, Retrograde pyelograms were re- 
ported to be normal. 

Laboratory studies on the day of admission 
revealed: Hemoglobin, 9.1 gm. per 100 ce.; 
hematocrit, 12%; erythrocytes, 2,160,000 per 
c.mm.; reticulocytes 2.0% (43,200 per ¢.mm. ); 
leukocytes, 5,100 per c.mm. Platelets were 
numerous on the blood film, and spherocytosis 
was noted. A sickling preparation (metabi- 
sulfite) was negative. Because of the marked 
discrepancy between the hemoglobin, hema- 
tocrit and erythrocyte values, a wet prepara- 
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] 
ood was studied. This was noted 
late brown in color methemo 


ki not change on exposure to 


throcvtes were in ving stage 


] 


tation and dissolution and = con 


lies. In addition, numerous 
lies Were seen ibon itoryv. ce 
n the following « 
troger S6 meg. per « 


0.900 per c.mm. with a slicht left 
lobin, 5.5 gm.:; hematocrit, 8 
1.150.000 per c.mm and 
1.6 184000 per canm 
Was present and the Hein 
demonstrated again 
vtosis, methemoglobinemia and 
ested i chemi i] hemolvti 
the patient was interrogated 
rd to her contact with or inges 
ind that could produce his 
t 


Fed and rene ited estion 
v learned that she had taker 
mount ot a patent medicine 


tton root bark 


S wer°re teril th protel 
to 120 per LOO 

ing powe1 ind serum chloride 

| reul ulo vtopem persi ted 

yherocvtosis and He bodies 

tll ued bla k color 

was raised from hyp 


ral times by i4amninistration 

r the end of the second hospital 
ent became inuri Cystoscopy 
urine in either renal pelvis, but 
obstruction. Her blood 

it 105/70. She was transferred 
pital for possibl 


t 
kidney, but s] 


3-vear-old married Negro wom 
ted with complaints of vat inal 
6 days. She was a gravida ii para 
vhose last menstrual period had 


veeks befor \ week prior to 


he noted pain Ss spotting fol 
hill, abdominal cramping back 

ige of blood clots. The follow 

passed a small amount ot 
in-like stuff.” She lenied any 
ntertere with a suspected preg 
physical findings on admission 


I 
ystolic murmur over th precor 


is loud st to the left ot the 


id an enlarged spleen that was 


i 


n. below the left costal margin 


was somewhat softer than usual 


mabdly enlarged the right adnexa 


and the Cervlx Was slightly 
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bluish, with a small amount of old bloo 
at the os 

thoratory studies tiled Blood ure 
nitrogen, 115 mg. per 100 ce.; 7.6 gm hemo 
olobin per 100 hematocrit, 2] leuk 
evtes, 17 


shift to the left Platelet were Nume;rous ¢ 


LOO per with a moderate 


is W 
noted. A preparation for erythrocyte sicklin 


Was nedcative 


the blood film, and 2 sphet 


Because of the persistent sph rocytosis wit! 
suboptimal reticulocyte level (71,720 pe 
c.amm ind the clin | historv, a wet prey 


iration was studied for Heinz bodies. The 
were demonstrated without difficulty. Wit 


this information, the patient was questione 


in regard to self-med { At first she won 
ny dmit to the 1 f 5 or 6 Anacin table 
daily for SCVCTE he id hes during the a 
€ months. With the onset of oliguria on tl} 
fourth hospit il day, sl nally admitted pa 
in Lysol-washed theter per vaginu 
bout 1 week befor entering the hospital 
On the morning after this ittempt she ha 


developed chills, lower 


bilateral costovertebr ] le pain Spotti 


1 
b il pain atl 


was sufficient to require use of 3 pads a d 
Further historv from a neighbor substantiate 
the attempts at self-abortion. In addition 
was learned that the patient had inject 
undiluted Lysol thi h the catheter on 
least 3 or 4 i latest, 3 days 1 
fore id 

slum ontinued to rise nd the serum chl 


rides and CO. combinir 


vtes and Heinz bodies were present int] 


power fell Sphe I 


peripheral blood. The direct indir 
Coombs’ tests were me tive Aspirated m 
row was of normal cellularity but contain 
relatively few nucleated red cells The ervtl 
rocvtic ranulocytic rati was 1:7 The 
was a definite inct ‘ lvmphocytes and 


slight increase in plasma cells. Therapy w 
conservative ind directed at the renal pha 
of the clinical COUTSE The spherocytes all 


Heinz bodies graduallh disappe ired from tl 
blood, renal function iproved, and the 
tient was discharged from the hospital « 
month after admiss 


Discussion. In both cases. the findi 


of Heinz bodies in the blood led to 


more intensive questioning of the p 
tients in regard to self-administration 
of drugs. Although the chemicals i 
volved were different in name. and 
form, they were quite similar in ba 
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structure and action. The initial clinical 
and laboratory findings were strikingly 
similar 

Cotton root bark contains about 104 
of resinous materials including several 
phenolic substances and fatty acids*. 
It once found popularity as an aborti 
facient among the Negro slaves in the 
South and in Africa*t. Lysol is a sapon- 
ited solution of cresols, and al- 
most identical rapid absorption (from 
ill sites of administration ), pharmaco- 
logic action and excretion as its parent 
compound phenol*, 

In both patients, the phenolic com 
pounds not only affected the circulat- 
ng erythrocytes and produced a chem- 
ical type of hemolytic anemia, but also 
ipparently damaged erythropoiesis in 
the marrow. The latter is suspected be 
cause of the persistent reticulocyto- 
penia during the hemolysis. In Patient 

the marrow was actually ervthro- 
blastopenic during the height of her 
IIness. Whether this was due to the 
(ffect of the ph nols or was the erythro- 
lilastopenia that has been described in 
ome oliguric patients® could not be 
letermined with certainty. 

Although it is possible to produce 
Heinz bodies in vitro by the action of 
ertain Compounds on normal erythro- 
ytes, many other substances require 
the formation of intermediate metabo- 
tes in vivo. It is believed that the latter 

iy act by upsetting the normal tissue 

molysin-activator-inhibitor complex. 
iphthalens and phenothiazine are re- 
irded as accelerators for some of the 
turally occurring lysins*. The phenol 
rivatives may act directly as well as 
lirectly through their intermediary 
ducts. While methemoglobin is al- 
st always found in blood containing 

l‘einz bodies (Patient 1), the reverse 
not the case. 

nfortunately, the in vitro sensitivity 
test of Beutler and associates’ could 


Kindly furnished by Mr. Harry W. Hill of Eli Lilly & Company, Indianapolis, Indiana. 
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not be studied with erythrocytes from 
these patients and various other drugs, 
since this technique appeared in the 
literature 6 months after the second 
patient was observed. In vitro mixtures 
of diluted Lysol and ervthroevtes re- 
sulted in complete destruction of the 
red cells. The same phenomenon pre- 
vented further in vitro studies utilizing 
fluid extract of cotton root bark.® 

The renal complication can most 
probably be related to a direct effect 
of the phenol compounds on the renal 
tubule cells, since a portion of the drug 
may be excreted unchanged*. This ef- 
fect mav have been enhanced in the 
first patient during the renal ischemia 
occurring in her several episodes of 
hypotension, but was apparently re- 
versible in the second patient. 

The necessity of a complete drug 
history in patients with hematologic 
disorders has been emphasized re- 
peatedly. Because of the social and 
medico-legal implications, it is obvious 
that the true information would not 
have been volunteered. However, with 
the objective evidence of the Heinz 
bodies, it was possible to question these 
persons more thoroughly and with spe- 
cific types of medicaments mind. 
When confronted with the seriousness 
of their illness and the need for com- 
plete cooperation before definitive ther- 
apy could be started, they were finally 
induced to give the necessary informa- 
tion. 

Summary. In two patients presenting 
with hemolytic anemias, examination 
of wet blood preparations revealed 
Heinz bodies within the erythrocytes. 
With this objective evidence, it was 
possible to question these persons more 
thoroughly in regard to contact with 
chemicals. It was learned that both had 


taken phenol derivatives in an attempt 


to interrupt a suspected pregnancy. 
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SUMMARIO IN INTERLINGUA 
Le Signification de Corpores de Heinz in Anemias de Etiologia Obscur 


In duo patientes con symptomas de anemia hemolytic, le examine de preparatos 
de sanguine madide revelava le presentia de corpores de Heinz intra le erythro- 
cytos. Post le constatation de iste facto il esseva possibile interrogar le duo 
personas plus urgentemente in relation a lor contacto con substantias chimic 
Il esseva establite que ambes habeva prendite derivatos phenolic in un effortio 
a mnterrumpe! supponite pregnantias 


SUMMARLO IN INTERLINGUA 
See page 119 for original article 


Sanitate Public, Fertilitate, e Economia General in lor Effectos Combinate 
Super le Standard del Vita. I. Methodos Analytic pro le Elaboration de un 
“Indice del Stato Presente” in Paises Individual 


Le materia prime del studio hic presentate es le datos statistic publicate per 
le Nationes Unite in re le natalitate, mortalitate, augmento e densitate del popula 
tion, le consumption per capite de alimentos e de energia industrial, e le revenito 
financiari per capite in 70 paises e territorios diflerente. Le objectivo del studio 
esseva le elaboration de un methodo pro evalutar le effectos mutual del supra 
listate factores e pro determinar lor influentia conjuncte super le standard del vita 

Esseva elaborate indices pro le sequente entitates: (1) Fertilitate, includent 
le fertilitate que es “dissipate” in consequentia de mortes prematur e que e: 
extensemente conservabile per le effectos de programmas de. sanitate public 

2) Pression del population, vidite como efecto del interaction de fertilitate « 
densitate demographic. (3 Disveloppamento socio-economic, vidite como uw 
reflexion del capabilitate e del habilitate del population de aperir nove ressource 
e de utilisar le ressources jam disponibile. E (4) un comprehensive “Indice d 
Stato Presente’ que servi a indicar le effectos total del interaction del element 
individual 

Per medio del formula del “Indice del Stato Presente” il esseva possibil 
arrangiar le varie paises e territorios in un ordine que permitte non solo | 
comparation del grados de disveloppamento attingite per illos sed etiam le reco; 
nition del factores principal que determina le conditiones nunc existente. 
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T WAVES IN HYPERPOTASSEMIA 


rHEIR DIFFERENTIATION FROM SIMULATING T WAVES IN OTHER CONDITIONS® 


By Harowp A. 
IRAINEE, NATIONAI 


Braun, M.D. 
HEART INSTITUTI 


Borys Surawicz, M.D. 
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RECOGNITION of potassium toxicity 
is. become especially important  be- 
use ot the 11h reasing use of potassium 
therapy, and the current availability 
| eflective remedies for potassium 
jisoning. The electrocardiogram pro- 
les a generally available, speedy, in- 
round-the-clock means of 
essing the toxic effect of potassium 
ion the heart 

Phe disere pancies which occasionally 
electrocardiographic 
tterns and laboratory values do not 


cur between 


ninish the diagnostic value of the 
ctrocardiogram potassium intoxi- 
tion. On the contrary, the latter's 
portance is emphasized, for it is up- 
the heart that potassium exerts its 
or toxic effect. Furthermore, it is 
ly that the 


rt’s susceptibility to its total chem- 


tracing reflects the 


environment, of which potassium 
nly one component**. Thus, electro- 
liographic signs may indicate a 
e dangerous state than that sug- 
ted by the potassium level if there 
oneurrent disturbance of pH or of 
um or calcium concentration. Fur- 
more the presence of myoc ardial 
ise may increase the susceptibility 
xic effects of potassium?!” 


The electrocardiographic signs of 
progressive potassium intoxication are 
well documented. T wave abnormal- 
ities appear early, followed by QRS 
widening, slowing of the rate, de- 
creased P amplitude, increased P 
width, prolongation of the PR interval, 
and finally an idiove utricul ir rhythm! 
10,12,14,16,22,23,28,32,33,35,40,44 VW he hv- 
perpotassemia is severe, 
graphic diagnosis often is not as diffi- 
cult as in the early phase, when the 
potassium level is only moderately 
elevated. During this clinically im- 
Waves are 
11 


portant stage, abnormal 
the sole electrocardiographic finding” 
12,17,18,29,34,38,39,41 

These T waves variously are describ- 
ed as tall, narrow, pointed, symmet- 
rics al, or tent-shaped!® 17,20,29,31 


o4, 35,35, 39, 42,44 


However, diagnostic 


errors arise similar waves 
occur in other conditions and occa- 
sionally in normal 

This study was instituted to sition 
an objective and systematic compari- 
son between the T waves of hyperpo- 
tassemia and closely simulating T 
waves which were not associated with 
electrolyte imbalance. 


his work was aided by a grant from the National Institutes of Health, Grant H 141 (C6). 
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Methods and Material. Measurements of the point on the RS—T segment most dista 
and of mnponents of the interval from ai line conn the juncti 
ere described by Lep schkin and with apex of | 
Ssurawl ept that simultaneously re OVMmMetry \ line dropped Irom. t 
ded were not used \leasurements Pex divides the widt] | i svmmetrical 
were le in the unipolar chest lead with Into two equal components 
re ratio P/ORS. Formulae used 1. Steepness relat the duration of t 
eri nathematic il expressions ol | iscendit phase thie terval between on 
eature listed in Fig. 1 and are ex ind apex, to I amplitude 
ed llows 5. Pointedness. Half-way point ot ‘I | 
lL. He t expressed as a ratio between is that instant during the ascendin: pha 
| id ORS amplitud when T achieve One ilf its total mplituc 
2. Width is the distance from onset to end Pointedne relates th terval between ‘I 
‘i Q) t ‘| ol is considered to he ind pex to T widtl 
QRS ( 
2 WIDTH = 
expected Q- 
3. SYMMETRY = Q- 
LOK 
width 
4, STEEPNESS amplitude 
Q-aT @ Q-o!l 
-aT 
5. POINTEDNESS y 10 
width 
6. SLIMNESS amplitude 
widtt 
ig. | Formulae are listed for the derivation of mathematical expressions for six feature 
hie ive Onset of T (o] is the point on the RS-T s« oment vost distant from a 
onecti the RS—T junction with the apex of T. Half-way point of 1 r/2) is that inst 
during the ascending phase when T achieves one-half its total amplitude. 
I 


inst 


6. Slimmess relates amplitude to width. 
The clinical material is considered in three 

roup 

GROUP A This group Consists of 100° nor- 

previou ly re ported=7, free of cardio 
iscular abnormality as indicated by history. 

hvsical examination, and Master double 


two-step exercise electrocardiogram In ad- 
lition to the published data, measurements 
ere made on the original records to allow 
ithematical expression of T teatures. 
GRoUuP B. From a group of patients with 
Vperpotassemia due to renal insufficiency 
S electrocardiograms were selected. These 
et two criteria l wave appearance was 


vestive of | Vperpotassemia 2) there was 
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was above 6.3 mq per liter in each case in 
Group B and between 3.5 and 5.8 mEq. per 
liter in each case of Group c 


Results. The mathematical expres- 
sions for the T features of each record 
in Group A are plotted in Fig. 2. This 
demonstrates the wide range of distri- 
bution in normals. The twentieth per- 
centile was determined for each plotted 
feature in Group A and with the help 
of this dividing line, T wave features 
of Groups B and C were characterized 
as normal if they fell within the range 


rocardiographic eviden ar idvanced occupied by SO% of normals, and as un- 
tassium toxicity; QRS duration did not 
usually tall, narrow, steep, pointed or 
PR intervals were normal slim if they were in the range which in- 
rABLE 1.—CLINICAL MATERIAI 
( up A Group B Group C 
Normal ° Hyperpotassemia Abnormal T Without 
Electrolyte Imbalance 
st lent Renal Insufficiency Psychosis S 
Infarction 4 
Cerebral Accident 
Miscellaneous 
\ ige 36 Averace ce 4] Average age 47 
NUALBER OF CASES LOO 18 94 
Lepeschkin and 
Surawicz-? 
OUP ¢ Routine electrocardiograms were cluded only 20% of the normals. Svm- 


ted for T waves which simulated thos 
in hvwperpotassemia. Patients who had 
ous tracings were evaluated clinically, 
24 cases were found to be acce ptable for 
» C. Patients in this group had adequate 


| function as indicated by urinalysis o1 
{1 urea nitrogen determination and were 
of dehydration, electrolyte imbalance or 
| disorders which are known to be asso 

d with potassium abnormality. The clin 
diagnoses in this group were: psychosis 
ses cerebral) vascular accident (4 
mvocardial infarction t cases), and 
ellaneous conditions not involving the 


iscular system (8 cases) (Table 1). 
od samples were obtained simultan- 
v with electrocardiograms in Groups B 


C. Plasma sodium and potassium were 
rmined by internal standard flame pho- 
trv’, calcium by oxalate precipitation® 
pH with a model G Beckman glass elec 
pH meter. The plasma potassium level 


metry is not considered for reasons 
mentioned below. 

\s predicted from gross inspection 
of the tracings, abnormal features de- 
termined by the analysis described 
earlier were found more frequently in 
Groups B and C than in the normals 
(Fig. 3). However, the incidence of 
most of the measured characteristics 
was so nearly similar in Groups B and 
C that these features could not be 
used to distinguish the T waves of 
hyperpotassemia from grossly similar 
T waves in other conditions. Only as 
regards narrowness was there an ap- 
preciable difference. Forty-nine per 
cent of the patients with hyperpotas- 
semia (Group B), and only 10@ of the 
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FEATURES OF T IN 100 NORMALS 
GROUP A 
eee 
100 200 300 400 800 800 200 
sesee ee 
se ees se ‘ 
$0 48 “6 a4 42 40 
2 4 
70 60 80 40 
eon 
ess 
SLIMNESS as , sense | sense , sss 
Grey Area Represents 20) of Cases 
Fig. 2 Each black square represents one ise. The cases are plottes n the five rizont 
lines in iccordancs with the mathemati il expressions ot wave Teature is derived fro 


formulae in Fig. | 


TALL NARROW BASE 


GROUP A NORMAL 
GROUP B HYPERPOTASSEMIA B 
GROUP C ABNORMAL T WITHOUT Se 


ELECTROLYTE |MBALANCE B 
[a9%] 
| 
A 
- | | [207] 
| | | | | | 
STEEP POINTED SLIM 
— 
92 
71% 
507] 
8 | 
39% 
A A A 
20% 20, [207] 


Fig. 3—Incidence of individual abnormal T features 
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persons ot Group ( demonstrated nar- 


row T waves. There were 3 patients in 


Group B and 1] patients in Group * 


having relatively wide T waves, meas- 


uring more than 54% of expected QT. 
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multiple T abnormalities in a_ single 
record likewise is of little help in dif- 
ferentiation (Table 2). 
ception is the observation that only in 
patients with hyperpotassemia was there 


\ possible 


\ consideration of the incidence of —a combination of four abnormal fea- 
rABLE 2—INCIDENCE OF VARIOUS COMBINATIONS OF ABNORMAL T FEATURES 
Abnormal Features Incidence in 
\ B ( 
steep Pointed 29 17 
Steep all 25 
Steep Narrow | 6 
Narrow Tall ] 0 0 
Steep Pall Pointed | 22, 5 
Steep Tall Narrow 6 
Stee] Pointed Narrow () 0 } 
Steep Pointed Narrow Tall () 29 () 
Case number 
STEEP 
+ 
TALL 
36 Vs 45 Vs 6 Va | 44 V3 a4 V4 1 V4 
STEEP 
TALL 
POINTED 
| 
STEEP 
+ 
TALL 
+ 
POINTED ed N3 
1.—Illustrative T waves in Groups B and C. According to measurement, those in the top 
are steep and tall; those in the center line are steep, tall and pointed; and those in the 


bottom line are steep, tall, pointed and narrow 


The American Journal of the 
tures in a single case. Four patients in 
Group B had T waves that were tall as 
well as narrow, steep and pointed. Fig- 
ure 4 illustrates representative T waves 
in Groups B and C. 

Since 


diagnostic 


features alone were not of 
help, ORS characteristics 
were analyzed in Groups B and C, This 
was of some aid, for an S wave in Lead 
| or V4 and a terminal slur of QRS were 
more common in the patients with hy- 


perpotassemia (Table 3 


TABLE INCIDENCE OF CERTAIN 
QRS FEATURES IN GROUPS B 
AND 

Group | Group ( 

Ter 17 { 

wa | 67 

Sw \ 62 


The fre quency of these QRS findings 
made it to re-evaluate the 
common assumption that early T wave 
abnormalities in hvperpotassemia are 
without QRS 
In the literature we found 36 
instances with satisfactory 


hecessa’ry 


primary occurring 
change 
illustrations 
of electrocardiographic changes during 
the development of hyperpotassemia. 
In 19 of the 36°, minor ORS changes 
of the type listed in Table 3 were al 
ready present at the time T wave ab- 
normalities appeared. In 17 of the 36°°, 
T wave abnormalities appeared with- 
out noticeable ORS change. 

It was recognized that both in human 
and in experimental observations, the 
abnormalities 
present might have been 
by the rapidity of the rise in 
potassium level, or the rapidity of de- 
velopme nt of electrocardiographic ab- 


normality difficult 


period during which T 
alone were 


| 


missed 


Furthermore. it is 


Che figure numbers in thes« reterences are 
929( 3b 9315 30 ( 1d.2¢ 36(1 to 5). 37(2 
l(la 7(2 15(1.2 16(] 21(3 29 
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from re 


to draw definite conclusions 
productions in the literature. A review 
therefore was thought advisable con 
cerning the time of appearance of T 
wave and ORS abnormalities. 
Observations in Animals. This was 
done with dogs, using a slower infu 
sion technique than had been used pre 
Almost 


continuous electrocardiographic obser 


viously in most. laboratories 


vations were made of 12 dogs given 
isotonic potassium chloride solution at 
the rate of 0.4 cc 

Abnormal T waves appeared in each 
animal. In § there 
ORS change at the time of development 
ot 
QRS slurring or terminal S waves in 
it the time T 
be 


per kg. per minute 


instances, was no 


abnormality. In 4, minor terminal 


lead | we»re found 
first 


Wave 


changes could discerned 
Table 4 

We believe this indicates that T al 
terations in hyperpotassemia inde¢ d do 
occur as a primary change. However 
as hyperpotassemia progresses, the in 
itial T changes may be followed so 
closely by ORS change S that the stage 
in which T abnormalities are the only 


finding may be missed 


Discussion. Early electrocardio 
graphic diagnosis of hyperpotassemia is 
based on the recognition of T wave 
characteristics. Diagnostic difficulties 
are related to two factors: first, the 
occurrence of simulating T waves in the 
absence of electrolyte abnormality 


and second, electrocardiographic ab 
normalities which modify or obscure 
Wave 


the hy perpotassemic appear 


ance, 

1) The 
prominent T waves have been reported 
to 
mitral 


many conditions in which 


occur include hy perthy roidism 


stenosis and cor pulmonak 


they are found in normal athletes, chil 
listed in pare ntheses.) 1(1b 1 3(Z), 19034 
39(1,4-R.S. 10 (2 13( 3A 

3a), 23(6), la, lb. le.2a.2b), 31(1 
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aren and adults following exercise”**, 
However, these T waves are associated 
more frequently with the disorders 
which accounted for more than one- 
half of ow patients in Group C: myo 
cardial injury, cerebral vascular acci- 
dents and mental illnesses. 

Our attempt to differentiate the T 
waves of hyperpotassemia from similar 
lr waves by means of detailed measure- 
ments failed to reveal any striking dif- 
ferences and, therefore, rather stress 
their similarity. 


FABLE 4.—ORDER OF APPEARAN( 


Slimness, being related chiefly to 
height, has the same limitations. 

Narrowness of the T wave observed 
in the patients with hyperpotassemia 
was the only feature of possible diag- 
nostic significance, as indicated in the 
figures given above. 

In Groups B and C, there was the 
same average QT interval (109% of 
expected normal), Q-apex T interval 
(S4% of expected QT duration), and 
QRS duration (0.082 second). Nar- 
rowness, therefore, apparently was the 


EARLY ELECTROCARDIOGRAPHIC 


CHANGES DURING POTASSIUM INFUSION IN) DOGS 


The numerals indicate the sequence in whicl 


recorae 


Dog N hange Wider 
| l 2 
2 
3. l 2 
2 
5 ] 
6 
7 l 
5 l 
) ] ] 
10 2 
l 
12 l 


steepness and pointedness are com 
ion in hyperpotassemic T waves but 
the frequency of these features when 
the potassium level is normal makes 
them of little diagnostic value. 
Increased height is an expected 
haracteristic of the T wave when the 
otassium level is elevated. However, 
ur data in Group A confirm the results 
other series of normals**:*>:26 that 
iaximum T amplitude so much ex- 
eds the average height in healthy 
rsons that T height or the ratio of 
to ORS amplitude is of limited diag- 
istic usefulness. 


1 change s were obs rved on almost continuously 


d tracings. 


ORS ( hange 


R/S Terminal 


Amplitude 
decreased smaller slurring 
2 
) 
> 9 
9 
2 
l 
] 


result of the later onset of T in the pa- 
tients with hyperpotassemia. 
Symmetry merits special discussion. 
It is considered to be a characteristic 
of the T wave in hyperpotassemia, but 
this feature also was not of diagnostic 
help in our material. Measurement in- 
dicated that the ascending phase of T 
was between 45% and 55% of T width 
in 47% of Group A, 33% of Group B and 
43% of Group C. The frequency of sym- 
metry in normals is in contrast to the 
results of inspection which shows a 
longer ascending than descending 


264 


phase***, Since the apex and end of T 
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are well defined. 


t is the point of 
onset which is the usual uncertain fac 
tor in evaluating symmetry 

Phat the onset of T must be an arbi 
trarily chosen point is indicated by the 
knowledge that repolarization may be 
ein even while ORS is be Ing inscribed 
When determined by inspection, re 
sults differ trom those obtained when 
point of onset is st lected by the type 
of objective measurement we used. In 
our experience, if the transition from 
LS-T segment to the T wave is gradual 
inspection places onset appreciably 
earlier than does measurement of the 


sam comple This usually is the case 


in normal T waves, and the resulting 
increased duration of the ascending 
phase accounts for their usual asym 
\leasurement 


metrical ippearance 


laces onset later in these cases, giving 
a somewhat shorter duration of the 
scending phase; as a result. almost 
half of our normal subjects had sym 
metrical T waves on measurement. In 
the presence ol hype rpotassemia, on 
the other hand, the junction between 
KS-T and T often is more acute, in 
spection places onset more nearly at 
the point indicated by measurement, 
and the T is termed symmetrical on the 
basis ol both methods of appraisal 
Fig. 5 

2) The second major cause of diff 


culty is related to the masking of hy- 


perpotassemic effects on the T wave 
by pre-existing To wave abnormalities, 
a problem which is especially common 
when a previous tracing is not avail 
able. This problem recently has been 
summarized by Dodge and associates 
Modification of the T wave appeat 
ance in hyperpotassemia may also re 
sult from the manifold blood chemical 
abnormalities which accompany hypet 
potasse mia when it is due to renal in 


sufficiency. Among these, abnormal 
ities of pli ‘and of sodium concentra 
may be significant, though the 


influence of calcium=" concentration is 


best documented. In dogs, when cal 


cium is infused simultaneously with 
potassium hyperpotassemi waves 
appear at a higher blood potassium 
level than when potassium alone is 
given, In dogs is well as hu 
mans hyperpotassemi T wave ab 
normalities regress when calcium is in 
jected without fall in blood 
potassium concentration 

Thus one might expect to find hype ! 
potassemic T waves appearing at a 
lower potassium level in individuals 
with hypocalcemia than in persons with 
a normal calcium level. However, we 
were unable to confirm this in hyper 
potassemic dogs made hypocalcemic 
with sodium ethylenediamine — tetra 
acetate’. Likewise, in our patients with 
renal insufficiency who developed hy 


{ 
l 
] 
ff) 
perinpose wave re etr ea nent. hh 


| 


erpotassemic ‘To waves with a potas- 
ium concentration only slightly ele- 
ited, the 
no lower than in the remaining § per- 


calcium concentration was 
ons in that group. 

Phis recital of difficulties should not 
too greatly detract from the usefulness 
the 


trating the early toxic effects of potas- 


electrocardiogram in demon- 
um upon the heart. On the contrary, 
t has been of real help, especially as a 
nide to prevent eXCeSSIVE doses when 
potassium is given for replacement of 
deficits and in the treatment of arrhyth- 
mias. Serial trac mgs likewise are an aid 
n following persons with renal insuffi- 
iency. In this connection it should be 
remembered that although appreciable 
ORS widening is evidence of severe 
toxicity, even in the early phases of 
ORS 


hanges may be of diagnostic help. As 


otassium intoxication, minor 


emonstrated in the illustrations in the 


erature referred to earlier, slight ter- 
inal delay in ORS occurs more com- 
ionly in early hyperpotassemia than 
Thus a terminal slur, or an 


Lead | and the left 


ids though not outside normal limits, 


normals 
S wave in chest 
av be of diagnostic help in a tracing 
resenting T waves suggestive of hy- 
erpotassemia. Our experience with ex- 
rimental hyperpotassemia also indi- 
ites that when these subtle changes in 
ORS appear, little further rise in potas- 
un level will produce the well de- 
of arrhythmia plus 


irre, wide QRS complexes. Thus, the 


loped pattern 
velopment of an S wave in lead I or 
in the tracing of a patient with hy- 
rpotassemia is an indication that vig- 
us therapeutic measures should’ be 
en to prevent further rise in potas- 
level, 

the heart be of 
p in assessing the meaning of prom- 


Finally, rate may 
nt T waves (Table 5). In our pa- 


ti nts with renal insufficiency and hy- 


potassemia, a slow heart rate was 
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uncommon until the potassium level 
became quite high and other electro- 
cardiographic signs appeared, Tall T 
waves without electrolyte imbalance, 
however, are more common in persons 
with a slow heart rate?" 


TABLE 5 
RATE 


COMPARISON 
IN GROUPS B 


OF HEART 
AND C 


Group B Group ts 


Average heart rate 100 79 
Patients with rate 

below 86 17% 50% 
Patients with rate 

below 72 0 38% 


Summary. |. 
to differentiate T waves of hyperpotas- 


An attempt was made 


semia from simulating T waves in other 
conditions. Determination of the QT 
interval and of the points oT, T/2 and 
aT enabled objective description ot 
the following T features: tallness, nar- 
rowness, symmetry, steepness, point- 
edness and slimness. 

2. T features were compared in three 
groups of patients: normals, (Group 
\), patients with hyperpotassemia 
(Group B), and persons without elec- 
trolyte imbalance but with T waves 
simulating those found in hyperpotas- 
semia (Group C). 

3. Tallness, steepness, pointedness 
and in 
Groups B and C than in normals. How- 
ever, only two characteristics of the 


slimness were more Common 


hyperpotassemic T waves were of help 
in differentiating them from simulating 
T waves in persons without electrolyte 
imbalance: the more common occur- 
rence of narrowness and the combina- 
tion of tallness, narrowness, steepness 
and pointedness. 

4. A terminal slur in QRS or an §$ 
wave in lead I or Vg without gross QRS 
widening was a frequent finding in the 
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hyperpotassemia records. These QRS — changes in this condition are primary 
features may be of help in evaluating and not secondary to QRS changes. 
‘i waves suspicious of hyperpotassemia. 6. Factors which -cause difficulty in 
5. Intusion hyperpotassemia in dogs carly electrocardiographic diagnosis of 
confirms the general belief that T wave hyperpotassemia are discussed 
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\ STUDY OF CERTAIN SEX FACTORS AND HORMONE TREATMENT 


IN BRONCHOGENIC CARCINOMA® 


By Kennet tH B. Otson, M.D. 
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DEPARTMENL OF MEDICINE, 


Pir increased incidence of broncho- 
venic carcinoma, especially in males, 


has raised many questions about the 
etiology of this disease. This tumor has 
ways occurred predominantly in 
males, but since 1920 there has been 
steady and progressive increase in 
the number of men affected and a 
much smaller increase in the number 
f women. In 1920, the ratio of men to 
vomen was about 4 to 1, but more re- 
ent series have shown ratios as high 
s 20 to 1. While pulmonary carcinomas 
t all three types are believed to orig- 
nate in the bronchi, the recent increase 
f adenocarcinomas. has been slight 
ompared to the more common squa 
nous cell carcinomas and the closely 
elated anaplastic Carcinomas. At the 
\Ibany Hospital the ratio of men to 
omen has varied from 2.7 to L in 
denocarcinoma to 23.5 to | in squa- 
CC I] carcinoma? 
investigators have attributed 
the sex differences to occupation, or to 
garette smoking. There is consider 
ble evidence that certain occupations, 
ich as processing of chromate ores, 
orking with asbestos or mining of 
dioactive ores are related to an in- 
ase of bronchogenic cancer. More 
ypular at present is the possibility 
it cigarette smoking plays some part 
the production of lung tumors. Re- 
ntly Doll? has shown that, in non- 
okers, the incidence of bronchogenic 
ier is about equal in both sexes. 


the hormones used in this study were supplied by the Subcommittee on Steroids and 
I nones of the Committee on Research of the Council on Pharmacy and Chemistry of the 

erican Medical Association, Dr. Paul Wermer, Secretary, was most helpful in assisting 
tudy 
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Despite this evidence pointing to 
other causes, it seemed of interest to 
explore the possibility that some sex 
factor might play a role in the develop- 
ment of bronchogenic carcinoma, and 
also that treatment with sex hormones, 
or deprivation of hormones, might be 
of value in the management of this 
disease. 

rue EXCRETION. It has 
been reported that Grumbeck*® found 
that assavs of urine for the male sex 
hormone did not differ significantly in 
male patients with lung cancer from 
those of the same age without lung 
cancer. Kemler and Graham", who 
transplanted bronchogenic carcinoma 
to the anterior chambers of the eves 
of guinea pigs, were unable to find that 
either the sex of the recipient animals 
or the injection of sex hormones into 
the animals had anv effect on the 
tumor growth. 

Table | summarizes the 17-ketoster 
oid excretion, as determined by Drek- 
ters method®, in 25 white males being 
treated for bronchogenic carcinoma at 
the Albany Hospital. The men’s ages 
ranged from 52 to 75 vears. Slightly 
over 90% of the excretions measured 
were within normal limits. The excre- 
tion from two of the patients was low 
(2.6 and 4.1 mg. per 24 hrs.), but the 
clinical course of their disease did not 
vary from that of the other patients. 
In none of the 25 patients with bron- 
chogenic carcinoma did the excretion 
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ISS. The American Journal of the 


show a marked variation from the nor 
mal. 

Sex 
of bronchogenic carcinoma 
undoubtedly tried in 
clinics, vet no series of cases with de 
tails of 
the 


castration 


HORMONE TREATMENT. hormone 


has been many 
treatment have been found in 
stated that 


estrogenic 


Reimann 
the 
substances had been ineffective but he 


literature 


and ot 


ave no details of treatment. 


PABLE 1.—~CARCINOMA OF BRONCHUS 


17-KETOSTEROID EXCRETION 24 HRS 
AGES 52 TO 75 YEARS 
Va ( Determination 
lO. Oto 15.8 14 15 56.0) 
6.0to 9.1 9 12 
2.6to 4.1 2 J S 0 
Pot 29) 


Kennedy and Nathanson*® report in 

personal communication that they 
have investigated hormone therapy, o1 
deprivation, in patients with metastatic 

tor 
not 


bronchogenic carcinoma whom 


radiation therapy was feasible. 
gave 11 male patients diethylstil 
besterol in doses of 15 meg daily for 
periods of more than one month, and 
noted no improvement. They gave 4 
male patients testosterone proprionate, 
in intramuscular doses of 100 mg. three 
times a week, and again found no evi 
dence ot objective benefit. In the fourth 
patient, they noted relief of pain for 
the first 2 weeks of treatment, but this 
relief may have resulted from the known 
anesthetic 


additional 


effect of testosterone. Three 


male patients with ad 
vanced bronchogenic carcinoma under 
bilateral y, and not 
one was improved by it. A_ bilateral 


odphorectomy was performed on one 


went orchiectomy, 


female patient, again without a trace 
of improvement. 

In the present study, diethylstilbes- 
tro] testosterone 


and proprionate 
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treatment have been investigated in a 
small series of patients 
DIETHYLSTILBESTROI Thi 
teen male patients at the Albany Hos 


pital were treated with diethylstilbes 


TREATMENT 


trol, 6 for period ranging from 20 to 
60 davs, 7 for more than 2 months. In 
all but one case histological diagnoses 


had 


plastic and 4 squamous cell carcinomas 


been obtained, indicating 8 ana 


In all cases the disease was advanced 
and distant metastases contraindicated 
surgical treatment. The dose of diethv] 


stilbestrol was 15 me. daily in most 
cases, but in several it was later in 
creased to 45 mg. In one patient the 
diethylstilbestrol therapy produced 


nausea and estradiol was substituted 
In no case was there any improvement 
while in some patients edema occurred 
and in one pre-existing edema of the 


markedly 


The average survival was 3.9 months 


arm was aggravated 


trom the time of diagnosis whi h COl 
with the life 
when surgical resection of the lung is 


responds expectancy 
not possible’ The longest survival was 
600 davs and improvement came only 
after diethvylstilbestrol had 
been abandoned — ane Roentgen-ray 
substituted. In other 
late respons 
after di 


abandoned 


therapy 


treatment one 


case there was a mimo 
itment, 
ethylstilbestrol had been 


rESTOSTERONE TREATMENT. Five case 
of squamous cell o1 anaplastic broncho 
genic carcinoma and one case of ana 
plastic laryngeal carcinoma in’ whit 
males were treated for periods of 14 t 
intramuscular testoste 


(Table 3 


given 3 times a week 


175 days with 

one proprionate . The dosage 
was 50 mge., but 
in a few cases it was increased to 10 
mg. The total dose varied from 0.6 ¢n 
to 4.2 gm. There was no improveme! 
in chest roentgenograms, nor any di 
crease in the size of lymph nodes, 

any of the patients studied, 

No. 


Case experienced partial 


Olson: 
lief of pain for about the first 3 months 
of the treatments. Yet as he gained a 
sense of well-being, fluoroscopy show- 
ed the disease to be progressing relent 
lessly, and plethora and edema devel- 
oped. Even the man’s favorable subjec- 
tive response seemed to coincide with 
the onset of atelectasis, which in itself 
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laryngeal carcinoma for 2 weeks should 
be mentioned only because of the 
marked euphoria “which developed. 
This patient succumbed from a massive 
hemorrhage on the day he was to be 
discharged. 

Summary. The 17-ketosteroid excre- 
normal 23 


tion was within limits in 23 


Day Total from start of 
( \ Treated Dose qm Sym ptom Im provement treatment, days 
1.425 Pain None 95 
1.35 He moptysts 90 
} S4 1 26 Pain GOO (Roentgen- 
ray 
1 Pain 77 
G9 Gt wtb Pain 150 (Roentgen- 
ray 
) 62 S4 Cough 60 
65 G75 Wheezing 224 
11 33 195 Pain 33 
10 (it 1.35 Cough 
25 Headache 30 
| Pain 20 
\ 917 118 
PABLE 38.) CARCINOMA OF BRONCHUS AND LARYNN 
PESTOSTERONE THERAPY IN WHITE MALES 
Surrival from 
Day Total start of treatment, 
\ whe Dose qm Symptom Improvement days 
| tit 175 3.75 Pain None* 210 
2 162 20 Cough None* 164 
75 Pain None $5 
i2 30 1.2 Pain None 30 
\ 38.3 | 16 110 
6 G5 14 6 Dysphagia None 14 


TABLE 2. CARCINOMA OF BRONCHUS 
DIR THYLSTILBESTROL THERAPY WHITE MALES 


mma of larvnx 


rehet of pain 


Survival 


ould have produced a diminution of 
oughing and expectoration. He also 
eveloped polycythemia, which appar- 
utly resulted from the hormone ther- 
py rather than from emphysema, al- 
iough no arterial oxygen saturation 
tudies were made. Finally, hemoptysis 


eveloped he refused further 


eatment. 
Treatment of a 


case of advanced 


of 25 patients with bronchogenic car- 
cinoma. 

In the dosage used and in the periods 
of treatment outlined there was no in- 
dication that either stilbestrol or 
testosterone proprionate had any effect 
on the objective course of bronchogenic 
may be of 
anesthetic and 


carcinoma. Testosterone 
limited value for its 


anabolic effects. 
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SUMMARIO IN INTERLINGUA 
Studio de Factores Sexual e del Tractamento a Hormones in 
Carcinoma Bronchogenic 
il 
In despecto del grande predominantia de masculos in le majoritat del reportat th 
SCTICS cle Cancers bronchogenic, il non ha ulle datos a demonstt il (yuu hormones 
sexual es un factor significative in le disve loppamento de iste tumores. Le datos * 
disponibile pare indicar que factores ambiental, tal como le occupation e le 
habitudes del patientes, es epidk miologicamente plus. importante que lor sexo 1, 
Esseva constatate que le excretion de 17-cetosteroides se manteneva intra 
limites normal in 90 pro cento de un gruppo de 25 masculos con cancere broncho ; 
genic. Nulle melioration objective esseva notate in 19 casos de carcinoma ' 
bronchogenic tractate con o stilbestrol o testosterona. In duo patientes un certe = 
alleviamento del pena esseva notate post therapia a testosterona i 
SUMMARIO E CONCLUSIONES IN INTERLINGUA 
See page 161 for original articl . 


Amylase e Lipase del Sero in Parotiditis 


In un serie de 44 casos typic de parotiditis le amylase del sero se trovava 
augmentate al tempore del presentation in SIS pro cento del patientes. Le 
lipase del sero esseva augmentate in 72,7 pro cento del parte del serie assi 
investigate. Le duo essavos monstrava un relativemente bon accordo. Se Impone 
le conclusion que cata un de illos—e plus ancora un combination de ambes—offer« 
un firme base diagnostic in casos dubitose de iste morbo. 

Le nivello initial de amylase seral se monstrava correlationate con le severitate 
del morbo, le altor del febre, le magnitude del parotide, e le frequentia de nausea 
e vomito. Determinationes serial del amylase revelava un reduction a rapiditates 
variabile (dependente del valores maximal) con fluctuationes sin pronunciate 
relation al curso del morbo. I] pare consequentemente que le essayo es de pan 
valor practic como criterio prognostic. 

Le tonte del elevate nivello de amylase seral esseva apparentemente le paro 
tides e le glandulas intestinal. Le augmento de lipase seral pareva provenir al 
le glandulas intestinal sol. 

Es avantiate le conception que parotiditis pote considerar se avantagiosement: 
como in principio un infection del glandulas serozymogene in omne partes di 
corpore e que le elevate nivellos del enzymas seral es variabilemente derivate al 
plure differente fontes. 


SERUM AMYLASE AND LIPASE IN MUMPS 


By Wittarp R. Warren, MC, USA 


COMMANDING OFFICER, 33rd FIELD HOSPITAL, 


CHIEF OF THE COMMUNICABLE DISEASI 


NEW YORK, 


the usual patient with 
numps can be (and frequently is) cor- 
ectly diagnosed by parents, school 
ichers, or the victim himself, an oc- 
isional individual with this disease 
presents diagnostic problems which 
nay put the most astute clinician to 
the foil. Considering the pleomorphic 
iture of mumps and the fact that it 
wv be present without obvious in 
Ivement of the salivary glands, it is 
ardly surprising that diagnostic diffi 
ulties may sometimes arise. For this 
a reliable laboratory test tor 
the disease is eminently desirable. The 
pecific serologic tests for mumps, 
vhile they meet the criterion of re- 
tbilitv, are unfortunately too time 
msuming to be of much clinical use, 
nd one is, therefore, forced to rely 
pon nonspecihe methods. 

\pparently it is not generally appre- 
ited by physicians that the serum 
nvlase offers a fairly high degree ot 
curacy as diagnostic test for 
Candel and Wheelock* per- 
rmed serial serum amylase tests on 

{ patients with mumps, and found 
evated amylase levels in $3.8. of 

ses during the first week, and in 96.24 

some time during the course of the 

ease. Similar findings have been re- 
rted by other investigators (Appel- 

im', 1944: Zelman'’, 1944). Inas- 

ch as other potential causes of an 

vated serum amylase are few and 
ally can be easily excluded by the 


tory and_ physical examination, the 
sence of this finding in a patient 
pected of having mumps assumes 
isive diagnostic significance. 
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The present study was undertaken 
to further evaluate the behavior of the 


serum enzymes in mumps, particularly 


with regard to their diagnostic and 


prognostic applicability, and also. to 
determine, if possible, their site of 
origin, 


Material and Methods. During the winter 
and spring months of 1953-1954, 44. cases 
of unequivocal mumps occurring in military 
personnel and their dependents were admit- 
ted to the Communicable Disease Section of 
in Army general hospital. Thirty-nine of the 
patients were males, and 5 were females. The 
age range was 8 to 41 vears, with a mean 
of 25 vears. Most of the patients were adults 
in the third decade of life. The manifesta- 
tions of the disease, the incidence of compli- 
cations, and the clinical course were similar 
to the same characteristics in other series re 
ported in the medical literature. The mean 
duration of svinptoms prior to hospitalization 
was 2.7 davs, and the mean pe riod of hospital 
ivation was 15.3 davs. On each of the pa 
tients a fasting serum amvlase test was pel 
formed a day or two after admission; most 
of the patients had a second test 7 to LO 
davs after the first, and many had a third on 
or about the day of discharge from the hos- 
pital. A total of 92 serum amylase determin- 
ations was performed. addition, fasting 
scrum lipase tests were done on 11 patients 
at admission. Amylase was determined by the 
method of Smith et al.'2, and lipase by the 
method of Srinivason et The upper 
limits of normal for these two tests are 135 
units and 240 units respectively. 


Results. An elevation of the serum 
amylase was observed at admission in 
36 patients, or SI.S© of the series. The 
range of the amylase values in the ele- 
vated group was 136 to 1100 units, with 
a mean of 406 units. The degree and 
distribution of elevation are shown in 
Fig. 1. The mean duration of illness 
(161) 
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prior to the initial amylase determina- nor was multiple involvement of the 
tion was 4.1 days, and all but four of © salivary glands associated with consis 
the tests were made in the first week tently higher amylase levels. What. is 
of the disease. The mean admission more significant, there was no relation 
amvlase level for the entire series was ship between the degree of elevation 
349 units of the serum amylase and the incidence 
With a view toward elucidating the of abdominal pain, tenderness, and 
causes or possibly the effects of ele- other potential signs of pancreatitis 
14 
11 
< 
"7 
¢ 
4 
z 
136- | 201- | 401- | 601- 1- | ove 
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Fic l Range and distribution of elevation of the serum amylase amor { 6 


showing hyperamylasemia at admission 


vation of the serum amylase in mumps, The 15 patients who complained r 
an effort was made to correlate the abdominal pain at admission had 
initial amylase level with the various mean serum amvlase of 339.2 units. } 
manifestations of the disease at admis- compared with 354.2 units for the 2 _ 
sion. There proved to be no linear re- patients who were pain-free. Similar] 
lationship between the height of the the 16 patients with abdominal \ 
serum amylase and the severity of in- costovertebral angle tenderness ¢ n 


volvement of the submaxillary gland, physical examination had a mean s 


— 


r| 


rum amylase of 355.0 units, which did 
not differ significantly from the mean 
of 345.7 units for those 28 without 
tenderness 

Phere Was however, al definite cor 
relation between the height of the 
unvlase and the severity of the disease, 


s estimated quasi quantitatively by 
the magnitude of its various manifes 
tations and the duration of hospitaliza 
tion. Patients with moderate or severe 
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rather striking relationship between 
the amylase and the degree of involve- 
ment of the parotid gland (Table 2), 
the serum amylase becoming progres- 
sively higher with increasing severity 
of the parotitis. A third correlation 
was with nausea and vomiting, which 
were a frequent and distressing com- 
plication of mumps in this series. The 
15 patients who displaved these syvimp- 
toms had a mean serum amylase of 


PABLE 1 RELATIONSHIP OF SERUM AMYLASE TO SEVERITY OF DISEASE 
Number Range of Veean serum 
of amylase amylase 
Severity units 
\fild 94.2560 263.5 
\Moderat 9] 72-1100 589.9 
sever 12 15-826 72.5 
PABLI RELATIONSHIP OF SERUNME AMYLASE TO DEGREE OF PAROTID 


INVOLVEMENT 


Number Range of 


AT ADMISSION 


serum 


Parotie f amulase amulase 
Mild 6 §3-310 172.3 
Moderate 22 15-925 35.8 
Severe 1] 2998-1 LOO 508.4 
\BLI RELATIONSHIP OF SERUM AMYLASE TO TEMPERATURE AT ADMISSION 
Number Range of \fean serum 

| amylase amylase 
Lemperature Cases units units 
Normal 1] 72-606 325.4 
98.7-100 15 $1—-9258 321.9 
100.1-102 14 15-1100 377.0 
102.1-—104 251-572 4127.3 


HUMPS had amylase levels significantly 
iigher than those with miid mumps, 
nd higher than the mean for the series 
s a whole (Table 1). Unfortunately 
his group finding cannot. be safely ap- 
lied to the individual, for over one- 
ourth of the patients with mild 
1umps had amylase levels of above 
00 units, while over one-fourth of 
hose with severe mumps had levels 
f under 150 units. There was also a 


398.9, which (applving the chi-square 
method ) differs significantly from the 
mean of 323.3 for the other 29 patients. 
Forty per cent of the former group had 
serum amylase levels of 500 units or 
above, as compared with 17.2% of the 
latter. Finally, there was a statistically 
significant relationship between the 
height of the serum amylase and the 
degree of fever, progressively higher 
initial amylase levels being observed 


164 The 


with increasing admission 


Table 3 


The behavior of 


tempera 
tures 
the serum amylase 


subseque nt to the initial determination 


was various. In no instance in which 
the amvlase was normal at admission 
did it later rise to abnormal levels. 


When the amvlase was elevated at ad 


mission, it usually fell gradually to 
ward normal. In a few instances it rose 
4 
e 
Fig, 2 S viase curves ot 4 patients 


observed in 


to higher levels before declining, and in 
an initial fall 


a secondary rise. Repre- 
9 


several others there was 
followe d by 
sentative curves are shown in Fig. 
and the composite curve for the entire 
The fluctuations in 
the serum amylase appeared to follow 
the course of the disease in only a very 
general way, and could not be corre- 
lated with changes in symptomatology, 


? 
series in Fig. 3. 
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spread to other glands, or secondary 
rises in fever. The rapidity of fall of 
the serum amylase did not correlate 
with the rapidity of improvement in 
symptoms nor with the duration of the 
fever; patients with a slow fall were, 
hospitalized slightly 
than those with a rapid fall (17.1 days 


howevet longer 


as compared with 15.4 days). In a 
number of instances elevation of the 
which are representati different typ 
erial i vlase let miinat 


serum amylase persisted for several 
days after all clinical signs of mumps 
had cleared, and 11 patients were dis 
charged from the hospital as recov- 
ered who still displayed significant hy- 
peramylasemia (the range being 146.8 
to 442 units, with a 9242.6 
units ). 

When the serum amylase was de- 
clining it behaved in a remarkably pre- 


mean of 
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1.—S-shaped curve derived when the rate of disappearance of amylase from the circula- 
tion is plotted against the peak amylase level immediately prior to fall. 
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dictable manner, the rate of fall being 
rapid when the initial amylase level 
was high, and slow when it was low 
When the amvlase clearance in units 
per day is plotted against the initial 


level, an S-shaped curve. is 


amvlase 
obtained (Fig. 4) which doubtless re 
Hects a rather exact balance between 
diminishing effusion of amvlase into 
the circulation and renal excretory 


function. From this curve the rate of 


fall from anv given initial amylase 
level « yuld he estimated and hence the 
leneth of time which might be ex 
pected to elapse before normal serum 


unvlase levels were reached: in view of 
the dissociation observed between the 
serum amvlase and the clinical course, 
however. this estimate would appear 
to be more ol theoretical interest than 


ot practi 


prognostic importance 
Qn Il patients serum lipase deter 

minations were also made at admis 

sion. Eight of these 


displayed 

significant elevation of the lipase, 
the range being 380 to 700 units, with 

mean value of 583 units. In 7 of the 
S patients showing an elevated lipase, 
the serum amylase in the same blood 
specimen Was also elevated: Im one 


the amvlase was normal. Of the 3 pa 


tients with a normal lipase, 2 had a 
normal amylase, and in the other the 
mvlase Was elevated Thus there ap 


pears to be fairly good agreement be- 
tween the two tests, although they do 
not entirely coincide. Combining the 
results for this series, 84.1% of the pa 
tients exhibited an elevation of either 
the serum amylase o1 lipase or both 
ind had serum lipase determinations 


been made on all thos« patients show 
ing a normal serum amylase, the diag 
nostic accuracy of these two tests in 
combination would probably have ex 


ceeded YU 


Discussion. The highly significant 
ling SLS 


elevated serum amylase values at the 


nn 


patients showing 
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time of admission contorms closely to 
the S3.S reported by Candel and 
Wheelock, and adds further weight to 
the impression that the serum amylase 
offers a fairly high degree of specificity 
as a diagnostic test for mumps It is 
evident from the results obtained in 
serial amylase determinations during 
the course of the illness, however, that 
this test is of little or no use from a 
prognostic poimt of view and cannot 
be ( mployed as a criterion tor recovery 
from the disease or discharge from the 
hospital 

The findings with regard to the se 
rum lipase test while they involve only 
relatively small number of determin 
ations, would appear to be significant 
The high percentage of elevated values 
(ad differs drastically from the ob 
servations of Candel and Wheelock 
who found the serum lipase to be nor 
mal in S9.5% of their series, the re 
mainder showing only slight elevation 
Further evaluation of this test on a 
larger number of patients would seem 
profitabl 

The source of the elevated amylase 
ind lipase found in mumps is an in 
triguing subject for speculation. In 
the normal individual amylase is pro 
duced by the salivary glands*, pan 
creas", liver®, and intestinal glands*:' 
whereas lipase 1S produced by the pan 
creas’ and the intestinal glands®, but 
apparently not by the salivary glands 
Both of these enzvmes are still found 
in the blood afte pancreatectomy 
and the serum amylase is maintained 
at approximately normal levels afte 
extirpation of both the pancreas and 
the salivary glands’. Thus even in the 
normal subject the origin of the serun 
amvlase and lipase is a matter of con 
yecture 

It is well recognized that blood level 
of these enzvmes are often elevated it 
diseases of the pancreas, particularl 
acute pancreatitis No other commonlh 


encountered disease state causes an 
increase in the serum lipase. The se- 
rum amylase, however, also may be 
above normal in various affections of 
the parotid gland, for example, sup- 
purative parotitis and calculous ob- 
struction of Stenson’s duct, and in con- 
ditions associated with renal functional 
impairment'’. Authorities differ as to 
the source of the elevated amvlase in 
attributed it to an 
overt or silent pancreatitis, while Can- 
del and Wheelock considered it to 
be a function of the parotitis, an opin- 
ion shared by van Rooven and 
Rhodes!! The close correlation be- 


mumps. Zelman!® 


tween the severity of the parotitis and 
the degree of elevation of the serum 
unylase observed in the present series 
would tend to support the latter theory. 
\gainst it, however, are the pe rsistence 
high serum amvlase “ae ‘'s in almost 
one-third of the elevated group after 
ill clinical signs of parotitis had disap- 
«ared, and the presence of hyperamyl- 
semia in one patient with submaxil- 
lary pS who never developed 
Although these 
pparent discrepancies may perhaps 


discernible parotitis. 
be reconciled by postulating a mumps- 
nduced functional impairment of the 
parotid dissociated from anatomical 
changes in the gland, thev nevertheless 
rompt one to explore the other pos- 
ible sources of an elevated serum 
unvlase. 
Phe pancreas would seem an unlikely 
te of origin of the elevated serum 
mvlase and lipase observed in this 
eries. No case of manifest pancreatitis 
as encountered, and in those patients 
ho did have some abdominal pain or 
nderness (which in no instance was 
iaracteristic of pancreatitis ) there was 
» correlation of these findings with 
rum amylase levels. The liver also 


iv be excluded as the source of the 
' Although one case 
mumps hepatitis was observed 


evated amylase. 
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(which will be reported elsewhere ), 
there were no other clinical manifes- 
tations of hepatic disease, and liver 
function tests performed on a_ large 
sample of the subjects (Table 4) were 
for the most part negative. An-excep- 
tion was the thymol turbidity test, the 
abnormalities in which can probably 
be explained on the basis of alterations 
in gamma globulin accompanying acute 
infectious disease 


FABLE 4.—RESULTS OF LIVER FUNC 
LION TESTS 


Number Number 

lest of determinations abnormal 
Bromsulfalein ] 
Cephalin flocculation 26 l 
Potal serum bilirubin 26 0 
1’ serum bilirubin 26 


Alkaline phosphatase 13 3 
Phyinol turbidity 14 95 


The remaining amvlase- and lipase- 
producing organs, the intestinal glands, 
are worthy of serious consideration as 

® possible origin of the elevated serum 
enzymes in mumps. The relatively high 
incidence of cr: ampy abdominal pain, 
ond the occurrence of severe gastroin- 
testinal reactions in one-third of this 
series of patients, strongly suggest that 
the mumps virus may produce a speci- 
fic inflammation of the gastrointestinal 
mucosa, probably originating (by anal- 
ogy with the parotid and pancreas) in 
the serozymogenic glands in the crypts 
of Lieberkiihn. An enteritis of this na- 
ture might very well result in fune- 
tional alteration of the intestinal glands 
in such a manner as to cause effusion 
of amylase and lipase into the blood 
stream. In support of this hypothesis is 
the significant correlation observed be- 
tween the incidence of nausea and 
vomiting and the degree of elevation 
of serum amylase in these subjec ts. 

It is postul: ited, then, that in many 
and perhaps all patients with mumps 
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which may or may not produce symp 
toms of enteritis (depending upon the 
extent of inflammatory spread to the 
and which 
results in effusion of both amvlase and 
lipase into the circulation. Additional 
quantities of from the 
parotids, with increments of 


both amylase and lipase from the pan 


adjacent intestinal mucosa 


amvlase arise 


inflamed 
creas, if this organ chances to be in 

It 
indeed, to view mumps not as primarily 
an infection of the parotid glands, but 


of the 


volved. would seem convenient 


as an inflammation serozvmo 
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a specific inflammation of the sero 
zymogenic intestinal glands occurs, 


Interlingua on page 160 
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It is concluded that singly they offer 


t high, and in combination an even 
higher, degree of diagnostic accuracy 
in doubtful cases of this disease. The 


initial serum amylase level was found 


to be correlated with the severity of 
the disease, the height of the fever, 
the magnitude of the parotitis, and 


the incidence of nausea and vomiting 
Serial amvlase determinations revealed 
at 
peak level, and 
little relation 
ship to the course of the illness. The 


a fall toward normal varving rates 


depending upon th 


fluctuations which bore 


test would seem to have small practical 


utility as a prognostic criterion The 


genic glands throughout the body, the source of the elevated serum amylase r 
elevated serum enzymes being derived “ppeared to be the parotids and the 
variably from several different sources. intestinal glands, and that of the serum 
Summary and Conclusions. In a lipase the intestinal glands alone. It 
series of 44 cases of typical mumps, is suggested that mumps may be most 1 
the serum amylase was elevated at ad- conveniently viewed as primarily an we 
mission in $1.S¢ of all subjects, and the infection of the serozvmogenic glands a 
Stal 
serum lipase ot the few pa throughout the body. the elevated S¢ 
isti 
tients tested. Relatively good agreement rum enzymes being variably derived 
between the two tests was observed. from several different sources 
re\ 
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lie last six years have seen the intro- 
duction of a multiplicity of agents in- 
the hypertensive 
pharmacologic character- 


these drugs have been dis- 


reviewed here? 
is manifest that the varving re 


efficacy of these drugs 


edication has not vet been attained. 
This tailure arises in part from the 
me fact that all such forms of ther- 
are aimed at a sign of disease and 
pathogenetic cause. 
terial hypertension may arise from 
few well-established etiologies such 
renal disease or hyperadrenocorti- 
n, but by far the majority of cases 
st be classified as enigmatic “essen- 
hypertension. 
condition has been var- 
ly classified into degrees of sever- 
based on clinical findings*”. 
our knowledge is not yet ade- 
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differences are in the actual kind of 
disease or simply in its severity. 

Therapy aimed at a sign of disease 
must be empiric in character, an 
empiricism which would be inde- 
fensible if pathogenesis could be com- 
pletely elucidated®"'. 

Recognizing this essential empiricism, 
we have felt justified in directing our 
study toward a simple evaluation of 
the ability of several of the newer 
drugs to lower blood pressure when 
administered orally under conditions 
which are feasible in an ordinary 
practice. 

We have deliberately refrained from 
selecting therapy on the basis of a 
preconceived judgment of the sever- 
itv of the patient's disease, believing 
that analysis in retrospect, after effect 
on blood pressure has been assessed, 
may reveal valuable criteria. Selection 
of patients for therapy has been solely 
on the basis of arterial hypertension. 
Elimination from therapy has been 
made only when it was believed there 


This work was supported in part by grants from Ciba Pharmaceutical 
and Warner-Chilcott Laboratories. Hydralazine (Apresoline) and reserpine 
pasil) were supplied by Ciba Pharmaceutical Products, Inc. Hexamethonium (Methium) 
the placebo tablets were supplied by Warner-Chilcott Laboratories. Statistical analysis 
performed by Miss Lois Nelson of the Staff of the College of Medical Evangelists. 
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ion of R. FF. Mar 
t 
t 
= ssed extensively and will not be 
varrant the conclusion that the ideal 
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( te to determine whether these 
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was strong possibility of harm to the 
patient. Finally, the established 


modified 


regi 
men was only when rapid 
progression of the hypertensive state 
indicated need for as radical treatment 
clS could be applied. 

The basic premise from which this 
analysis proceeds is that it is thera 
peutically to 


lower blood pressure in a hypertensive 


important maimtam a 
patient over a period of time of many 
months or vears 

Duration of the study to date pre 
cludes definitive judgment of results in 
the light of this objective. 


TABLE 1 DISTRIBUTION OF CLINIC 
Mal 
( u sian 

Ot 
to 40 
10 to 50 > 
50 to 60 { 
60 to 70 ] 
Total LO 

There are available sufficient data 


however, to warrant some limited con- 
clusions in three categories: 

l. The ability of the drugs studied 
to lower blood pressure, 

2. The relative ability of each agent 
or combination to lower blood pres 
sure in the same patient 


3. The of 


side effects when dosage is forced to 


frequency and severity 


high levels 
Materials and Methods. CHARACTERISTICS O1 


Phe 


to tl 


PATIENTS study includes 130 patients 


reterre Hyperte nsion Clinic from the 


outpatient population of the Los Angeles 
County Hospit il Composition of the clinic 
cording to age and sex and race is shown 
n Table ] 
It will be observed that there is definite 
bias tow ird middle iged Negro females which 
simply reflects the prevalent bias of the hos 


pital clinic in this direction 
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Patients are not tabulated with referenc 


to the type or severity of hypertension 1 
accordance with the objectives outlined above 
Analysis in these re spect will be the subje« 
of additional communi nis 

PLAN OF THERAPY. All patients are observe 
it a minimum of alte ite weekly ippoint 
ments 

Initial Evaluation Durin the first tw 


ontinued 
] 


iS des 


clinic visits all prior tr ent is dis« 


pressures re re order rib 


ind blood | 


bye low 
At the third appoint ent a moderately cde 


tailed history obtaine with 


iS special 
ence to symptoms of antec cle nt ren il cise ise 
indic athons ot a possil le pl hror wcvtom 
cardiovascular, or central nervous system di 
orders. Physical examination including fund 
PATIENTS BY AGE, SEX, AND RACI 
Negr ( Ni 77 
2 5 
17 
3() 
2 14 
| l 5 
) 10) 71 
scopic examiunatiol rrormes t thi tl 
Exclusive tests for whromocvtoma 
performed only whe iggvested by posit 


findings 
Placebo (¢ 


when 


urse. | ept in unusual instan 


severity rapid progression 


disease dictates trial of potent medicati 
all patients are observed on placebo for 
period of 8 week Vhe placebo used is 
distinguishable from the 250 m tablet 
hexamethonium. The initial dose is equi 
lent to 125 mg tablet) four times d 
for one week. The ond week the bre 
fast and bedtime dose is increased by 125 
Phe third week the lunch ind supper do 
increased by 125 m This schedule of in 
ments is continued ») a maximum ot 
equivalent of 500° m q.i.d 

Instructions to the patient are ident 
to those given with the active drug 
observer attempts to direct his evaluation 
though an active ingredient were invoh 

This placebo schedul 1S designed tO 
twofold purpose. First, it tests the accu 
with which the patient idheres to inst 


n. Second, it requires display 


physician interest, thereby enhancing 


hat nonspecil effect: sustained sympathetic 


bloc 


won 1 \ levels of 


on 
ire 
Progression on Active Medications. Patterns 
I therapy ha been altered during the ex 


of the clinic as additional experience 


AA 1 new ents have accumulated. The fol 
win outline represents Current practice 
RESERPINI In view of the reported low 
ler of t icity of this agent doses have 
le een pre ribed at much higher levels than 
irily used The initial dose is 2 mg 
ke ti laily. This quantity Is con 
| tressing side effects preclude 
trat 
a When sustained reduction in blood pressure 
erage of 30 mm. systolic or 15 mm 
tol been observed at two clini 
th elapsed time) the dose is 
1 | 0.2 every other week until 
blood pressure again rises. An attempt to 
e tl nitial drop by increments of 
every other week is then instituted 
( bstantial change In blood pres 
is occurred within 3 months reserpine 
ntinued and the patient placed on 
\ZINE, Our experience has not par 
led that of other workers in suggesting 
tv to initial small doses of hvdrala 
Hence, our initial dose has been 25 
twice d v for the first week. The second 
. | hedule prescribes 25 mg. four times 
| hird week 50 mg. four times 
Subsequently there are weekly incre 
— { 50 m each dose to a maximum 
! r times daily 
ss \djustment re made in the dosages when 
eHect pronmunent Antihistaminics 
proved valuable in alleviating head 
efforts have been prolonged to periods 
! r to si linic visits to alleviate sick 
he ts or establish sufficient tolerance to en 
7 the patient to inere ise his dose to thre 
l itl 
re 
Vhen substantial reduction in blood pres 
ippears, the dose is maintained at the 
level. ubsequent elevation ensues 
r ise ire prescribed according to the 
hedule. When this plan proves inet 
; the medication is discontinued for 2 
weeks and then reinstituted in order 
* certain whether the observed response 
a ttributable to tolerance to the drug. 
A tients on hydralazine receive frequent 
i counts to protect against agranulocyto 
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HEXAMETHONIUM Many have 
been treated with this agent singly. Cur- 
re ntly it is still elected freque ntly when there 
1S therape utic urgency. At present the stand- 
addition of hexa- 
methonium to the maximum (200 m¢ q.i.d. 


patients 


urd progression requires 
dose of hydralazine 
Whether 
the method of administration is identical. 
Phe initial dose is 125 mg. four times daily. 
week the breakfast and bedtime 
increased to 250 meg. The third 
two intervening doses are increased 
Ihe fourth week the breakfast 
and bedtime doses are again increased by 125 
This pattern is followed to a maxi- 
1.000 


used singly or in combination, 


second 


GOoses are 


week the 
to 950 me. 
each 
mum of meg. four times daily or to 
observable blood pressure response, With re- 


held When 


is increased to max- 


sponse the amount is constant. 


response wanes the 
imum after which the test for tolerance is 
applied 

All patients are 
concerning the importance of preventing con- 
Our pro- 
vide for an event of 
failure of the bowels to {1S hours. 
followed by milk of 
magnesia. One-half milk of 
magnesia is taken nightly until regularity is 
established. 

Other effects of blockade are 
countered by simple reassurance. If they be- 


given print d instructions 


stipation routine control measures 


initial enema in the 
move in 
ounce of 


This is one 


to one ounce of 


canglionic 


come severe enough to prevent ordinary daily 
activities, the amount of medicine is cut back 
to the next lower schedule. Postural hypo- 
tension of incapacitating degree is treated by 
similar dose adjustment 

As with preceding agents, if side effects 
are prominent before there is discernible 
lowering of blood prolonged at- 


tempts are made ‘to develop sufficient toler- 


pressure 


ance to permit continued progression, 

COMBINED THERAPY. A portion of the clini« 
population has been tried on both hydrala- 
vine and hexamethonium separately before 
using these agents in combination. In the ma- 
jority of cases, however, when the patient 
has reached maximum dosage of either agent 
without objective effect, the other medication 
is added to the 
scheduled according to the above described 


regimen. Increments are 


protocol and continued either to effect or to 


VANTIN. 
ADDITIONAL, MEASURES. Pentapyrrolidinium 
is in process of initial application in the study. 
Selected patients in whom medical man- 
being 


agement has proved ineffectual are 


72 


considered fot 


adrenalectomy or both 


sympathectomy ol partial 

METHOD OF OBSERVING PRESSURES. At each 
clinic visit prior to the interview with the 
physician the patient is required to rest re- 
cumbent in an individual cubicle for at least 
10 minutes Supine blood pressure is taken by 
t physician. The patient then sits on the bed 
where his blood pressure IS again recorded 
He then stands erect and the third set of 
values 1S measured 

Pressures are taken with a Tycos-aneroid 
sphygmomanometet by auscultation in acco! 
dance with the standards of the 
Heart Ass 

LABORATORY CONTROLS. At entry into the 


clinic each 


American 
ciation! 


patient receives a nonprotein 
nitrogen test complete blood count electro 


cardiogram, and urinalysis. When indicated 
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his ordinary day's activities. It 
avoids erroneous interpretation based 
on isolated low pressures or on meat 
pressures exclusive of variable and un 
certain “titration” periods. 

Comparisons between groups wer 


confined values 


entirely to paired 
selecting for each group only thos« 
patients who had completed the place 
bo course and had completed or were 
actively undergoing treatment with the 
particular agent. Thus each patient 
serves as his own pl icebo control. 
Each group was first evaluated by 


the standard “t” test for significance 


PABLE 2.—SUMMARY OF t AND p VALUES; ALL COMPARISONS BASED ON 


PAIRI 
\ 
( mtrol to placebo 51 
Placebo to reserpine 5 
Placebo to hexamethonium 3() 
Placebo to hydralazin« 16 
Placebo to hexamethonitum 15 
hydralazine 
by history, physical findings, or these re 


I 
sults, investigation of excretory urograms and 


exclusive tests tol pheochromocytoma are 


performed 


Electrocardiogram nonprotein — nitrogen, 


omplete blood count, and urinalvsis are re 
peated routinely at 3 to 4-month intervals 
ind additionally when an acute drop in blood 


pressure 1S observed 


Results. BLOOD PRESSURE DATA. Con- 
venient analysis of blood pressure rec- 
ords requires the election of a single 
figure representing the patient's blood 
pressure during a particular regimen. 
Of the available methods, the authors 
have elected the average systolic and 
diastolic blood pressure over the total 
time in a single course. Supine, sitting, 
and standing pressures are grouped. 
We feel that data computed in this 
fashion most closely resemble the blood 
pressure the patient maintains during 


DATA 
Systoli 

0.02 O.0] 
0.00] 0.00] 
0.00] 6.4 
5.0 0.00] 
5.2 0.00] 0.00] 


All of the groups treated showed 
significant difference from the placeb 
values. Values for “t™ and “p: are pr 
sented in Table 

It is interesting to observe that 
comparing blood pressures during tl 
control period and when inert placel 
medication was administered, there 
also significant difference betwee 
the levels 

Data were then surveved to det 
mine the effectiveness of each of tl 
gents in lowering pressures. Table 
shows the mean reduction in avera 
pressure for each of the groups, 
vether with the range of the averages 
entering this determination. In all cas 
the minus sign refers to a lowering 
the average pressure, the plus sign 
refers to an elevation of the avera 
pressure. 
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sing paired values of patients who 
had completed a course of two active 
ents, an attempt was made to dis- 
ver significant differences between 


he drugs. The difference between both 


vstolic diastolic pressures on 


placebo and agent “I” were compared 
th the differences between both pres- 
“2.” Only 


hexamethonium with 


ures on placebo and agent 
COMParine 
combined hexamethonium-hydralazine 

a statistically significant difference 


found, (svstolic t 1, p 0.01: dias- 
to t 0.0] 
Fitteen patients completed the 


hexamethonium 


ol placebo 


ne, and hexamethonium-hvdralazine. 


groups involved are too small to per- 
mit such interpretation. 

SIDE EFFECTS. Analysis of side effects 
has been tempered by the knowledge 
that such symptoms are in the main 
the subjective evaluation by the ob- 
server of the subjective complaints of 
a patient who frequently is both ex- 
citable and suggestible. We have, there- 
fore, merely tabulated the comments 
appearing in our clinic records. 

Placebo. Most noteworthy is the re- 
markable high incidence of side reac- 
tions to the lactose containing placebo 
medication, Of 51 patients, 15 (29%) 
complained of symptoms attributed to 
the medication. In 7 cases these were 


\BLI MIEAN VALUES AND RANGE OF DIFFERENCES IN AVERAGE SYSTOLIC 
AND DIASTOLIC PRESSURES 


Systolic Diastolic 
Range Mean Range 
{1 to +53 24 to +10 
57 to +28 12 14 to +10 
69 to + 4 10 26to + 2 
8 23 to 2 
75 to 0 ]2 36 to 3 


to lowered pressure 


Plus sign refers to elevated pressure 


Viean 

( ti 7 

to reset! 13 

to hexane ium 14 

hydralazine 

to hexamethonium 27 

Minus sign reters 
Greater average reduction in blood 
sure resulted from the combina- 
t On hexamethonium alone these 
patients had a mean reduction from 
p bo values of 14 mm. Hg systolic 
range 14 to +-2) and 7 mm. diastolic 
range —26 to +10). On combined 


herapy there was a mean reduction of 
75 to 0) 
(range 36 to 

It is also apparent from Table 3 
ha! combined therapy appears more 
effective considering separate 
groips without rigid adherence to 


29 mm. He svstolic (range 


16 mm. diastolic 


when 


| values. 

conclusion that there is no dif- 
leronce between the other agents must 
not be drawn from these data. The 


mild in nature, in 4 cases moderate, 
and in 4 cases severe. In these last 4 
cases the patients were so uncom- 
fortable that it was necessary to dis- 
continue the treatment. The effects of 
which patients complained in order of 
frequency were: dizziness (5), con- 
stipation (4), faintness (4), tinnitus 
(3), vomiting (2) blurred vision (1), 
general malaise (1), diarrhea (1), 
headache (1). 

Reserpine. On high doses of reser- 
pine 36 (S07) of 45 patients exper- 
ienced some untoward effects. Symp- 
toms were classified as mild in 19 
cases, moderate in 14 cases, and severe 
in only 4 cases. 

There was a wide range of types 
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of complaints, not all of which have 
been proved to be secondary to the 
drug. However, most of the symptoms 
remitted rapidly when the drug was 
discontinued 


In order of frequency the separate 


svmptoms were: stuffiness of nasal 
membranes 5 drowsiness (15 
weight gain (10 tinnitus (6). in- 
somnia (5 dizziness (5 general 
malaise nightmares (2), blurring 
ot vision | Impotence (] chills 


|), diarrhea 

In one instance, as an isolated event 
a patient in the transition between 
placebo and reserpine developed clin 
ical symptoms of peptic ulcer. Reser 
pine 0.5 mg. was used for its ti inquil 
lizing effect despite its excitatory effect 
on th Ulcer 
dietotherapy and antacid, plus Ban 
thing were 


rastrointestinal tract 
prescribed. Symptoms re 
mitted within 2 weeks, and the patient 
completed the course of r¢ serpine with 
out incident 

We have 


ol severe 


encountered instance 
psychic disturbance with 
reserpime 


Hexamethonium. Of 


30 patients on 
hexamethonium 


all experienced some 
side effects. These were classified as 
mild in 14 cases, moderate in 11 cases 
and severe in 6 cases. The degree of 
severity in both moderate and severe 
categories was such that one or more 
nite rruptions in the progression of dose 
increase Was necessary in the majority 


ot Cases 


Dizziness or giddiness has been rec 


ommended as a criterion for the regu 
lation of dosage on ganglionic block 
ading agents!®*, This 


present in 23 instances in this series. 


symptom was 


In 7 cases it was mild, in 10 cases mod 
erate, and in 6 cases severe. There was 
little correlation between this symp 
tom and hypotension or even substan- 
blood pressure as 
measured in the clinic. It mav_ be 


tial decrease in 
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argued that pressures at times othe 
than during clinic visits were lowe 
We cannot confirm or deny this a 
sumption. However, if such were th 
Case subsequent mcreases Mm the do 
blockading agent 
should have accentuated this symptor 


Most of tl 


patients complaining of dizziness te 


of a ganglionic 


Such was not the case. 


crated regular dose increases withor 


increasing dizziness or faintness 
occurred 20 


stances: mild in 9 cases, moderate 


Constipation 


7 cases. and severe in 4 cases. The 


were no instances of ileus attributab 
to the drug, although one patient w 
taken off medication because of obst 
pation and was admitted to the h 
without 


> weeks subse quently 


pital for ileus mechani 


It is pr 


able that persistent ibsorption of tl 


drug contributed to the episod 
Disturbance in ccommodation 
curred 21 times: mild in 8S cases, m« 
erate in 8 cases, and severe in 5 cas 
In no instance was treatment discot 
tinued tor this 

One patient with glaucoma has tak 
hexamethonium for a year with 
ocular changes. One patient with frank 
bronchial asthma has 


slight improvement during a full cours 


rier 


of hexamethonium. No urinary ret 
tion was encountered 
recorded 


The symptoms in 


were: dizziness (23 blurring (2 
constipation (20 dryness (7 SV1 
cope (6 tachveardia 3). drowsiness 
3). nervousness 3 tinnitus 


diarrhea impotence (2), we 
gain (1 nausea (] chills (] 

Huydralazine All of the 16 pati nt 
on hydralazine had some side effect 
from the medication! 

One patient, A.M P.F. +849 
developed a pulsatile erythema 
tenderness over peripheral and 
taking hydrila 
zine 200 mg. q.i.d The eruption ‘lis 


poral arteries while 


1 
] 
ti 
( 
\ 
| 
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r ypeared after medication was discon 
tinued. Hydralazine was reinstituted 
another group of physicians. After 
t | 1 interval of about 6 weeks the tem- 
O poral arteries were noted to be 
ent markedly pulsatile and tender. The re- 
. ction subsided again when the medi- 
t] cine was withdrawn. At no time were 
ti there anv urinary abnormalities. Un- 
out fortunately no specimens of blood or 
arrow were examined for the lupus 
erythematosus phenomenon. The syn- 
me was Classified as a diffuse vascu- 
ere litis on the basis ot MICTOSCOPIC exam 
bk nation of a biopsy specimen, but it 
mav have been identical with the 
yst lupus-like cases reported in the litera- 
h ture’ 
it One case of mild leukopenia re 
rob sponded promptly to withdrawal of the 
thy lrug. Headache occurred in 5 cases 
lerate in 4 cases, severe enough to 
ontinue treatment in one. No epi 
ri les ot wea occurred 
svmptoms by frequency were: diz 
6 tachveardia (5 nausea 
headache 5), general malaise 
1 1). vasculitis tinnitus (2), svn 
hout « (1), constipation (1), leukopenia 
chills 
Hexamethonium and Huydralazine. 
nurs Lhirteen of 15 patients treated with 
etel ibined therapy complained of side 
eifects These were mild in 5 Cases 
order moderate in 4 cases, and severe in 4 
2 cases. In general they followed the 
pattern of the hexamethonium group. 
ciness Dizziness was the most frequent com 
nt, occurring in 13 cases: mild 4, 
erate 7. severe 2 
tal tabulations revealed symptoms 
tient | dizziness (13), blurring (8), con- 
{Foct stipation (6), dryness (3), nervousness 
syncope drowsiness (2), 
Q_167 ea (2 general malaise (1), in- 
t] S( la | vomiting (1 headache 
fomment. Inspection of Table 3 
n Shoovs that in unselected cases of ar- 
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terial hypertension each of the active 
agents produces a perceptible fall in 
both systolic and diastolic pressures 
when averaged over considerable num- 
bers of patients. Thus, the expectation 
in large groups treated with reserpine 
is a reduction of 13 mm. systolic, 12 
mm. diastolic: with hexamethonium a 
10 mm. 


diastolic; with hydralazine a reduction 


reduction of 14 mm. svstolic, 
of 9 mm. systolic and 9 mm. diastolic: 
hexamethonium 
hvdralazine a reduction of 27 mm. svs 


and with combined 
tolic and 12 mm. diastolic. 


These are modest reductions ce 
tainly, and there is much question as 
to whether the benefits of such reduc- 
tion will alter the 


the hy pertensive disorder” 


ultimate outcome of 


Much more significant assessing 
experience in this clinic is the wide 
range of average blood pressure values 
on cach regimen. They serve to empha- 
size again the essentially empiric nature 
of therapy. We have as vet found no 
criteria permitting prediction as to 
whether a given patient will respond 
Excellent 


blood pressure have occurred in indi- 


to anv agent. responses of 


vidual patients on each of the pro- 


crams. 


Case Reports. The following case histories 
exemplify the foregoing statement: 
CASE 1. E. A., P. F. #999-067, 
old) Negro first 


hvwpertension in when 


a 54-veau 
noted to 


she consulted a 


female was ave 
1942, 
phivsic lan because ot 


Known hlood 


200 pin. systolic 


recurrent “dizzy spells.” 


pressure levels above 


nce 


pre ssure 


were 
control obser 
average 176/122 
She had mild cardiac hypertrophy with mod- 
crete 


SIVE 


our 


vations het was 


exertional dyspnea, grade ii hyperten 
retinopathy, and normal renal function 
On placebo her average pressure was 187/126 
During the first two months of reserpine het 
average pressure remained at the placebo 
level, and she experienced drowsiness and 
During the third 
month ot reserpine het pressure fell to an 
of 140/90 and remains at that level 
dose to 1.0 


remission of 


considerable weight gain 
average 
with 
panied by 


reduction in mg. accom- 


most of the side 


4 
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effects Chere has been ho change Im irdiag 
or renal function. Ocular fundi are stil 
grade ii 

CASI | P| $13299-803. a 39-vear 
old Negro female whose hypertension was 
liscovert 1 1952 upon examination to 
t =the use of severe he idaches Her 
conti ressures averaged 176/122. Ther 
was 10 cardiac or renal abnormality and 
frum Wel rade ii. During placebo treat 
vent the erage pressure was 191/119. She 
StTarte hy rala therapy on Mav 19. 1953 
In t nsuing veal het averace pressure 
was 154 1G. She has experienced no severe 
sic rect There has been no cl mice 
ardiac or renal condition, and fundi ire 

= essed as grade i 

CASI \\ P 1247 O64, 1 59 
V¢ I old Ne TO mal has had hyperte nsion of 
moderate le UTE’ for 15 vears His control 
press re eraged 160 116 There was mod 
erat il enlargement with electroe irdio 
graphi evidence of left) ventricular hyper 
trophy. Fundi showed grade ii changes. Ther 
was no impairment of renal function. Aver 
ge pressure during placebo was 167/120 
On 200 of hydralazine average pressure 
was 156/109. On hexamethonium in val 
doses, that is, 375 to 500 meg q.i.d. diastolic 
pressure W unchanged, but svstolic was r¢ 
duced to 146 with average pressure of 
146/109 for 6 months. The patient has e 
perienced frequent hypotensiv. episodes, and 
hyd has been added to the regimen 
t is reduction in the amount of hexa 
neth re lired 


S98 


our most dramatic successes ind at 

( time one of the most pe rpl In 
in t! ( ition of the effects of a particular 
Ife first came under our observation in 


November 1952, during hospit lization 


His 


entry was occasioned by visual difficulty 

LUISE by grade iy re tinopathy He had not 
Known ol hypertension befor this time There 
Was no diac abnormality, but the initial 


nonprotein nitrogen was 76. Kidney function 
Iplove 1 on bed rest until within one week 
the nonprotein nitrogen was 26. Pressures 
veraged 250 142 

He was started on oral he xamethonium. 
ind by January, 1953, at doses in the rang 
500 to 750 meg q.i.d standing pressures 
vere about 150/110. He continued on hexa 
nethonium alone with increased dosage to 
LQ00 mg. q.i.d. until June, 1953. The average 
pressure for the course was 153/109 

In June hvdralazine Was added In doses 
£ 25 mg. q.id. In July, fundi were read 
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significant 
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is grade ii. Combined therapy ontinued 
October 1953 wit! werace pressure 
124/86 
Placebo was substituted for both medi | 
tions from October t the end of Deceml 
with climb in pre ! nd an average pre 
sure of 161/115, but fundi had regressed 
rade 
Reserpine alone w stituted | 
e pressure on that di ire 139/98 
sia true an | unt 
pertension ind therapy 
was benef at it tion. vhat « 
ent it now influences. pre I 
to be determined 
Contrasted with these  substanti 


pressure drops must be the cases 
which no agent or combination has vet 
proved effective. Selecting an arbitra 
and 


of 20 mm. svstolic 


diastolic 


reduction 


mm the following tabulatic 
results 

Oi 10 patients tre ited with one agent 
or combination, 30 have had no. sul 
stantial drop OF 30 patients treat 


combin 
tion, 19 have had no substantial dr 
Of 14 patients treated with 3 separat 
had 
substantial] drop It will be remember 
that this tabulation 


number of patients who have not vet 


with two separate agents o1 


agents or combinations, 7 have 


includes a cert 


completed a particular course and wl 

may subsequently respond. Howeve 

it illustrates the amount of time a 

effort which must be expended in orde LEK 

to discover adequate therapy for a 

particular hypertensive patient treated mon 

by these means = 
Summary. |. Experience in treating _ 

130 hypertensive patients with placel 

reserpine, hydralazine, hexamethoniu > 

and  hexamethonium-hydralazine 

summarized 


2. Using paired values, a statistical! 


difference IS present | 


tween placebo and each therapy re 


The mean reduction in averact 


pressure is small with a wide rang 


variation within each group 


) 
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Specific cases are cited in which — cring of pressure ensue in the majority 


vcellent pressure reductions occurred Cases. 
n each of the plans of therapy. How- The essentially experimental and 


r, these good results could not be tion nature of drug ther: apy for hy- 


redicted. Neither did significant low- pertension is stressed. 
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SUMMARIO IN INTERLINGUA 


Evalutation Clinic del Pharmacotherapia in Casos de Hypertension 
xperientias con patientes tractate con pharmacos fictive, 


erpina, hydralazina, hexamethonium, e hexamethonium plus hydralazina in 
nbination, permitte le sequente conclusiones: (1) Il existe un significative 
ferentia statistic inter le therapia a inaiia fictive e cata un del therapias a 


ntes active. (2) Le reduction median del tension es parve, sed casos individual 
ustra un large spectro de variationes. (3) Excellente reductiones del tension 
urreva in casos individual con cata un del pharmacos usate. (4) Le responsa 
cific generate per un droga specific non esseva predicibile ante un essayo 
ctic. (5) Le oecurrentia de significative reductiones de tension non esseva un 
racteristica del majoritate del casos. (6) Vertigine non esseva usabile como 
rio del efficacia .del tractamento a 
harmacotherapia in hypertension es ancora empiric. Beneficios maximal es 
igibile solmente post prolongate periodos de experimentation con varie doses 
n varie agentes in cata caso individual. 
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ELECTROENCEPHALOGRAM 
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ELE 


asvmmetrical 


rROENCEPHALOGRAMS With irreg 


ular focal delta activity, 


particularly those with a high degree 


of abnormality, are very frequently 


seen in patients with expanding lesions - 


of the cerebral hemisphe res. The diag 
nosis of an expanding lesion in patients 
with such an electroencephalographic 
bnormality is even more probable in 
cases with a progressive clinical course 


Howeve We have observed On 


eral occasions electroencephalographic 
foci with a slowly progressive clinical 
course in patients who, on further in 
found to have an 
the 
spheres rather than an expanding one 


In the 


vestigation, were 


trophic lesion of cerebral hemi- 


hope of ascertaining pertinent 


facts that might be of help in this 
differential diagnostic problem LOO 
cases of cerebral atrophy were review 
ed and their clinical features were con 
related with the electroencephalogram 


ignosis of cerebral atrophy Was 


confirmed in each instance by pneu 


moence ph lography. 


Material and Method. Electroencephal 


rdings were made and classified 
the standards emp! ved t the 
\ S Hospit 1 described by 
st ) id Greenstein”. The electro- 
phi yhalographi 

other 


Results. 
We found 


In 


ELECTROENCEPHALOGRAMS 
normal electroencephalo- 
19 cases and abnormal elec- 


ia 


Svn 


metrically abnormal records were foun 


troencephalograms 4 


in 26 cases and asymmetrically abnor 
mal records Focal abnor 
malities were found in 21 of the asvm 


abnorm 


Phe tor 


abnormality consisted of bursts of slov 


metrically records 


activity in 9 cases and of irregular delt 
the 


activity in remaining 12 « 


with a low degree and 4 with a hi 
degree of abnormality 
PNEUMOENCEPHALOGRAMS. The 


pr 


moencephalograms were classified int 


those with 1 dilatation of the sul 
arachnoid spaces only causes 
dilatation of the ventricles only } 


dilatation 
the subarachnoid spaces and ventricl 


Observations as to 


Cases }, ) simultaneous 
56 case \ 
the dilatation was svmmetrical or asv1 

] 
metrical, diffuse or focal were al 
noted 


BASIE 


nature of tl 
the itrophy 


cluded the following: 1) cerebral traun 


DISORDERS. The 


pathology underlying 
which in all our cases preceded t] 


examinatl 
1S 


electroence phalog iphic 


by more than 3 months 


cerebrovascular accidents casi 
which in 5 cases preceded the elect 
encephalographic recording by m 
than 3 months and in the remaining 
cases by less than 3 months; 3) chro 
diffuse cerebrovascular disease and p 
senile dementia 2S cases | ( 


genital or early acquired cerebral d: 


1) 
} 
tit 
1) 
} 
Ih) 
| 


ptic seizures 


Balestrieri et al.:  ELECTROENC 


re (26 cases); 5) atrophy of unde- 
rmined origin (12 cases ). 

NEUROLOGICAL SIGNS. Thirty-seven pa 
ents presente ‘d focal ne ‘urologic signs. 
with epi 


focal 


orty-six patients suffered 
which in 6 were 
onset, 

Correlations. Normality or abnormal 
ty of the electroencephalograms, irre- 
pective of the type of abnormality, 
howed no evidence of any positive cor- 
elation with the underlying pathologi 

| process o1 with the distribution of 
he dilatation of the various fluid carrv- 

spaces Neither was there any posi 


ive correlation with the presence or 


bsence of any focal neurologic signs 
r epileptic seizures. However, in  pa- 
ients with abnormal electroencephalo 


those with asvmmetric cerebral 
trophy tended to have an asvmmetri- 
lly abnormal electroencephalogram 
id those 


itrophy tended to have a symmetrically 


with svmmetrical cerebral 


tbnormal electroence phi ilogr: um. Of the 


5S cases with svmmetrical atrophy, 30 


metrically 


had abnormal electroencephalo- 
uns, of which 19 (630) were svm- 
ll (27%) 
abnormal. Of the 442 
asymmetrical atrophy, 21 


abnormal and 
mmetrically 
with 
had abnormal electroencephalo- 


ms, of which 14 (67%) were asvm- 


rically abnormal and 7 (23%) svm- 


trically abnormal 
correlation existed be- 
asvminetry of the 


ormal electroencephaiograms and 


\ positive 


en symmetry o1 


absence of lateralizing 
Only 19% of the 
abnormal 


the presence or 
urological signs. 
with symmetrically 
records presented localizing neurologi- 
igns as compared with 72% of the 
nts with asymmetrical records. 
cal electroencephalographic —ab- 
frequently 
in) atients with asymmetrical than with 


svi metrical cerebral atrophy. Of the 


walities occurred more 


ises with symmetrical atrophy and 
rmal 


electroencephalograms, 21 
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diffusely abnormal and 9 
iy 

(307) focally abnormal. On the other 
hand, of the 21 cases with asvmmetrical 
cerebral atrophy and abnormal elec- 
12 (57%) were 


(43%) dif- 


(70%) were 


troencephalograms, 
focally abnormal and 9 
fusely abnormal. 

An attempt was made to correlate 
focal electroencephalographic —abnor- 
malities with dilatation of the 
fluid carrying spaces as seen in the 
dilata- 
tion was noted in only 7 cases. It in- 
cluded the 
ventricle simultaneously 


focal 


yneumoencephalogram. Focal 
| | 


subarachnoid space and 
in 4 cases and 
Of the 


the electroencephalograms of 


the ventricle only in 3. cases. 
former, 
two were normal and two were abnor- 
mal. In focal ab- 
normality in the two abnormal records 
corresponded to the site of the cerebral 
atrophy. Of the latte r, the 
encephalograms of 2 were diffusely ab- 
normal and 1 focally abnormal. The 
focal electroencephalographic 
mality in this instance did not corres- 
pond. to the site of ventricular 
dilatation. observations it 
would appea 


each instance the 


electro- 


abnor- 


From. these 
r that no positive correla- 
between electro- 
abnormality — and 


tion exists focal 
encephalographic 
localized cerebral atrophy. 

\ somewhat better correlation was 
between 
graphic foci and the localization of a 
lesion as evidenced by the clinical 
findings. Of the 21 cases with focal rec- 
ords, the focus in 12 corresponded to 
clinical neu- 


observed electro vencephalo- 


the site of origin of the 
rological findings. In 2 instances the 
clectroencephalographic foci did not 
correspond to the neurological findings. 
In the remaining 7 cases with focal 
clectroencephalographic abnormalities 
there were no focal neurological signs. 

Forty-six of the patients with cere- 
bral atrophy suffered with epileptic 
seizures, focal in 16 and either general- 
ized only or generalized and focal in 
the other 30 cases. The electroenceph- 
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ISO) The American Journal of the 
alograms were normal in 20 and ab 
normal in the remaining 26 patients. 

\s previously stated, in the entire 
series of 100 cases there were 12 with 
foci of irregular delta activity, 4 with a 
high degree of abnormality and 8 with 


ot 
graphic abnormality. All f patients with 


a low degree electroencephalo 


a high degree of abnormality suffered 
from epileptic attacks, generalized in 
two and focal in the other two. Of the 
S patients with a low degree of ele 
troencephalographic abnormality two 
suffered with generalized seizures and 
two with focal seizures. In the 12 cases 
with foci of irregular delta activity in 
the 


bral atrophy was secondary to a cere 


elec troencephalograms, the cere 


brovascular accident in 8 and to trauma 
Ili } 


Discussion. above 


the 
vations it becomes quite appare nt that 


From 


normal aS well as abnormal records 


can be found in patients with cerebral 


atrophy. It is also apparent from our 
own results as well as those of othe 
investigators that a great 


variety ol types of abnormal records 
can be seen in patients with cerebral 
atrophy and that there is no single typ 
of electroencephalographic abnormal 
ity that could be considered characte1 
istic of cerebral atrophy. It would be 
futile to attempt to compute the per 
ot thi 
tvpes of electroencephalographi¢ ab 
normalities noted by the various inves 


centage abnormal records o1 


tigators since their case material differ 
ed so greatly in the etiology, distribu 
tion of the atrophy, age ol the patients 
and the presence or absence of epilep 
tic manifestations. Nevertheless, in pa- 
tients with cerebral atrophy the ele« 
troencephalogram can be of aid in two 
WaVs;: | 
the of organic brain disease 
(approximately 90% of our cases had 


It can assist in establishing 
existence 
abnormal electroencephalograms ). 2 
It can also aid in determining whether 
the cerebral damage is diffuse, focal or 
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unilateral and if diffuse whether it i 


accentuated focally or unilaterally 


Where the electroencephalogram sug 
vests a focal lesion the question the 
arises as to the nature of the pathologi 
cal process underlying this abnormal 
whether or not 


itv, in particulan 


is dealing with an expanding lesion ot 


the cerebral hemispheres. The proba 
bility 
sion should be slight if the focal abnor 


as to the existence of such a | 


mality consists of bursts of slow a 
tivity or ol spikes Where the focus 
characterized by irregular slow activ 
itv, then the probability as to the exi 
tence of an expanding lesion is greath 


In 


ords with this tvpe of focus 


cnhanced. our present survey, re 
irregul 


of thi 


Cases the cerebi 


delta activity ) were found in 12 


In all thi 


itrophy was due either to a cerebro 


CASCS 


vascular accident or to cerebral traum 
Accordingly, a record with asymmeti 


cal focal irregular delta activity in 


patient with a history of a cerebi 
trauma or one suggesting a cerebi 
vascular accident should arouse the 
suspicion of an atrophic lesion, ever 
though the record be one with a hi 


degree of abnormality. However, th 
latter type of record was found only 

those patients with epileptic manit 
tations. The presence of such a recor 
in a patient with epileptic seizures a 


ot 


suggesting a cerebrovascular accident 


history a cerebral trauma or on 


not sufficient evidence tor seriously c 


sidering the presence of an expandi) u 


lesion. Howevet such il record in thi 


absence of epileptic seizures shoul 


arouse a strong suspicion as to the ¢ 
ot 


withstanding 


istence an expanding lesion, not 


a history of a cereb 


trauma or one suggesting a cerebro 


vascular accident. Further investica 


ore 


tion should determine whether or ot 


records with high degree of abnorm.l- 


itv and irregular delta foci occur ols 
in those patients with cerebral atrop |i 
who have epileptic attacks. As for 1 


\ 
m 

] 
In 
di 

4 
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rds with a low degree of abnormality irregular delta activity. All these pa- 


nd irregular delta foci no such corre- tients gave a history of a cerebrovas- 
lation was found since only 50% of cular accident or of a cerebral trauma. 
these patients suffered with epileptic \ high degree of electroencephalo- 
ttacks graphic abnormality was present in 4 


cerebral atrophy verified by pneumo- 
encephalography were studied. Pneu 
moencephalographic and clinical find- 
ngs were correlated with the electro 


ephalogram. 


Summary. 1. One hundred cases of cases all of whom suffered epileptic at- 


tacks. 

1. A record with a focus of irregular 
delta activity and a high degree of 
“bnormality was not seen by us in 
cases of cerebral atrophy without epi- 
leptic seizures. Therefore, finding this 


\bnormal clectroencephalograms type of record in a patient not having 


vere found in 51 cases, 30 with diffuse epileptic attacks must strongly suggest 
bnormality and 21 with focal abnor the existence of an expanding lesion 


mality despite a historv of a cerebral trauma 


In 12 of the 21 focally abnormal or one suggestive of a cerebrovascular 


ecords, the abnormality consisted of accident. 
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SUMMARIO IN INTERLINGUA 
Le Electroencephalogramma in Atrophia Cerebral 


Esseva studiate 100 casos de atrophia cerebral verificate per pneumoen- 


halographia. Constatationes pneumoencephalographic e clinic esseva corre- 
onate con le electroencephalogramma. 


Electroencephalogrammas anormal esseva trovate in 51 casos. In 30 casos 
normalitate esseva diffuse; in 21 casos, illo esseva focal. 

In 12 del registrationes con anormalitates focal, istos se manifestava in 
cularitates del unda delta. In omne iste casos le patientes habeva historias 
iccidentes cerebro-vascular o de traumas cerebral. Un alte grado de anormal- 
electroencephalographic esseva constatate in le casos de 4 patientes suffrente 
ttaccos epileptic. 

Nulle registration con un foco de activitate irregular del unda delta com- 
te con un alte grado de anormalitate esseva trovate in casos de atrophia 
bral sin accessos epileptic. Ergo, le occurrentia de iste typo de registration 
| patiente non suffrente de attaccos epileptic suggere fortemente le existentia 
in lesion expansive, mesmo si le historia del patiente involve un trauma 
bral o le probabilitate de un accidente cerebro-vascular. 
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Ir is generally accepted that a diet 
rich in protein is beneficial in the treat- 
ment of chronic liver disease!', although 
patients with cirrhosis of the liver may 
improve on diets deficient in protein’ 
ind although in certain situations pro 
tein may be toxic Protein rich diets 
have also been used widelv in the 
treatment of acute viral hepatitis. In 
a well controlled study recently re 


ported', the feeding of extra protein 


was found to shorten the course of this 
disease 

Protein mav be of value because it 
restores a loss which occurred at an 
earlier stage of the disease. In addition. 
patients with hepatitis may require 
vreater than normal amounts of pro 
tein because of failure to metabolize 
nitrogenous compounds efficiently In 
order to investigate these possibilities, 
measurements of nitrogen balance were 
performed in a small series of patients 
with acute viral hepatitis. 


was sought of changes in nitrogen bal- 


Evidence 


ance with improvement of liver func- 
tion, and the observed rates of nitro 
ven gain or loss were compared with 
published rates observed in other pa- 
tients with liver disease, and with rates 
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Present address: 


Surgical Research Unit, 


Present address: 
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il Division, Army Medical Service Gradua 
1 Center, Washington 12. D. ¢ 


observed in malnourished patients witl 
normal liver function 


Methods. Nitrogen balance tudic Wel 


( irried out 5 pat rit with cut 
hepatit The patient were Kept at by 
rest on the metab 1 during the studi 
though bathro were lows 
No medication was el except iS spe ih 
The subje tS wer! ] uid liet ot 
tant composition startiu on the se yd. tl 
ol fourth day ot 11 jaundice The | 
were composed of milk or skim milk } wae 
in 4 or 5 feedings nee I ea] 
| ‘ ind tea ) tt 
Daily 24-hour wm lection | po 
lav stool were inalyzed 
nitrogen as were weekly diet liquots 
dict rejects. Standar ts for liver tunct 
were carried out pecimens at 
jnent intervals 
Case Reports. Patient 1, a 22-year-old n 
had received a bullet wound of the = ri 
shoulder 3 months pre usly. compli ited 
a pneumothorax and injury to the brachial 


tery and median nerve. He received a 

blood transfusion durit urgery for his wou 
By the time he developed homologous set 
hepatitis his wounds had healed complet 
paraly 
Before injury he had weighed 75 } at 


leaving a residual median nerve 


start of the study period he weighed 69 


while at the end he wel? 


71% he tall 


hed 66.5 kg an 


St. Louis, Missouri 


Brooke Army Hospital Fort Sam Houst 


+Present address University of California Medical Center, San Francisco, California 
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Patient 2, a 23-year-old male, received a 
let wound of the left side of the Jead 
months before the study. Several debride- 
ent procedures were performed during 
hich the patient received many blood trans- 
ions. When he developed homologous. se- 
n hepatitis the wound was healed, but 
was aphasi and had a right hemiplegia, 
! was considerably underweight. His 
eight before injury had been 78 kg; at the 
rinning of the study his weight was 65 kg., 
hich remained constant during the balance 
rogram. He was 73 inches tall. 
Patient 3 was a 23-year-old male, otherwise 
good health, who suffered an attack of 
ute infectious hepatitis with fairly marked 
mptoms of malaise, anorexia and nausea at 
set. He weighed 66.4 kg. at the beginning 
the study; 64 kg. at the end. He was 67 
hes tall 
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jaundice the patient received an oral suppl 
ment of fat emulsion which provided an ad- 
ditional LOOO calories a day but contained 
negligible amounts of nitrogen and electro- 
lytes. His normal weight was 74 ke. At the 
beginning of the study he weighed 68 kg 
This fell to 66.3 ke “by the 17th day of 


jaundice but rose again to 67.7 k at the 


+ 


end. The patient was 71 inches tall. 


The composition of the diets is given in 


Table 1. 


Results. Figures 1 through 5 record 
the balances of nitrogen in each pa- 
tient, together with the levels of serum 
bilirubin as a measure of the severity 
of liver dysfunction. Both Patients 1 
and 2 were in average positive nitro- 


TABLE 1.) COMPOSITION OF DIETS 


Calculated Intakes 
CHO Fat Protein 
(al yn qm ym 
| 1971 216 99 62 
) 197 1 216 on 62 
1971 216 62 
2008 254 a9 32 
) 10909 270 
itient 4 was a 19-year-old male who 


nonths previously, had received severe 
unds of both legs which required bilateral 
Ithigh amputations Several blood trans 
ms were given during surgery. At the 
the patient ce veloped homologous sc. 
hepatitis the amputation stumps were 
| healed and the patient was in a normal 
tritional state He had been 64% inches 
before injury and had weighed 63. kg. 
Subtraction of the estimated weight of the 
yutated limbs brought this weight down 
19 kg. At the beginning of the study he 
lly weighed 49.3 kg., and at the end, 

| kg 
itient 5 was a 23-year-old male, other- 
normal, who had acute infectious hepa- 
ACTH was administered from the 4th 
t ugh the 28th davs of jaundice. The daily 
was dissolved in 1000 ce. of 5% dex- 
solution and given by constant intra- 
mis infusion over an 8-hour period. A 
syrup supplement was given which pro- 
d 40 mEq./day of potassium. The diet 
ided 1800 calories, which was increased 
000 when the daily intravenous infusions 
v stopped. Starting on the 17th day of 


fnaly Tinta 
Nitroqe Sodiun Potassiun Pho phoru 
yn mEq nEq qm 
9 66 SO i” 
9 34 
9 70 
a7 0 61 
9 OS tS 79 


gen balance of 0.34 and 0.66 om./davy 
throughout the 21-day study period. 
The observed balance figures in Pa- 
tient 2 were erratic; this variation is 
believed to be due to the inability of 
the patient to cooperate fully in void- 
ing at the proper time each day. Patient 
3 lost nitrogen throughout the 21-day 
study period, although he approached 
balance at the end. The average loss 
of nitrogen was 2.03 gm./day for the 
first 5 days, and 0.38 gm./day for the 
last 6 davs. Patient 4, who received a 
lower protein intake, lost nitrogen at 
first, but later went into positive bal- 
ance. Patient 5 received the same diet 
during the first part of the study as did 
Patients 1, 2 and 3. There was a marked 
loss of nitrogen reaching nearly 8 gm. 
day for several days, but this loss had 
already diminished before the patient's 
caloric intake was increased. The pa- 


it! 
lic 
| 
] 
ou 
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Fig. 2.—Nitrogen balance in Patient 2 
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tient eventually achieved positive bal- 
ance; there was little change when the 

CTH The 3-day 
period of nitrogen loss from the 22nd 
to 24th days of jaundice was associated 
gonorrheal 
treated with 


was discontinued. 


with a recurrence of a 
urethritis 
terramycin. 
The tolerated well when 
symptoms were present, but thereafter 
the patients felt hungry. Patient 5 tol- 


which was 


diets were 


SERUM 
BILIRUBIN 
MG% 


NITROGEN BALANCE 


NITROGEN o-. WHY 
BALANCE 
GM +5- 
+10 - 
DAY OF JAUNDICE 


Fig. 


All 5 
from 


ited the oral fat emulsion well. 
recovered satisfactorily 
e hepatit is. 
Discussion. There 
factors present in these patients which 
y have influenced nitrogen balance 
le from hepatitis. An individual who 
nutritionally depleted will tend to 
re nitrogen if sufficient protein and 
c lories are provided in the diet®. This 
y explain why Patients 1 and 2, who 
underweight, retained nitrogen 
ti roughout the period of study. The 


tients 


\ e 


3.—Nitrogen balance 


are a number of. 


IS5 


IN VIRAL HEPATITIS 
fact that there was no change in bal- 
ance during the first few days suggests 
that the diet provided about the same 
amount of calories and protein as the 
patients had been taking before the 
study began. Such was probably not the 
Patients 3 and 4, where the 
study diets represented a decrease in 
calorie and protein intake. In this situ- 
ation a transient loss of nitrogen is ex- 
pected before a steady state is reached. 


case in 


in Patient 3. 


The nitrogen loss Patient 4 was of 
about the duration and magnitude 
which might be expected from restric- 
tion of the dietary intake alone. The 
greater nitrogen loss in Patient 3 re- 
quires further explanation. Another 
factor known to cause nitrogen loss is 
inactivity’. This factor was present in 


Patient 3 who had been on active mili- 
tary duty until he developed hepatitis; 
Patients 1, 
hospital, 
they 


2 and 4 were already in 
although ambulatory, 
became jaundiced. The 


the 
when 


| 


The 
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Nitrogen balance in Patient 4 


Nitrogen balance in Patient 5 
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catabolic response to infection® may — exists in Patients 3 and 4. Of these 
also have increased the loss of nitrogen latter two patients, however, the pa- 
n Patient 3. He had more severe tient who showed a smaller elevation 
vinptoms with the onset of his hepa- of the serum bilirubin lost more nitro- 
titis than did Patients 1, 2 and 4, al- gen. It would serve no purpose to 
though at the beginning of the study make this comparison in Patient 5 be- 
most of the symptoms had subsided. cause of the added factor of ACTH ad- 


Fhe marked wastage of nitrogen ob- ministration. 
served in Patient 5 presumably repre- It is possible that the presence of 
sents a similar catabolic response pro- liver disease in these patients inter- 
duced by adrenal cortical hormones''. fered with the efficiency of nitrogen 
a 
e 


M 
6 he relation of nitrogen balance to nitrogen intake in a series of liver disease patients 
collected from the literature 
Open Circles: Ret. 10 Shaded Circles: Ref. 7. 
Open Squares Ret. 3. Shaded Squares: Ret. 4. 
Open Diamonds: Ref. 12. Shaded Diamonds: Present Series. 


It is apparent that the changes in nitro- — utilization", so that, after a steady state 
en balance observed in these patients — was reached in nitrogen balance, a rel- 
may possibly have been caused by fac- atively small amount of ingested nitro- 
tors other than: liver disease. gen was retained. It has been shown in 

\ny attempt to analyze the changes — malnourished individuals that there is 
n nitrogen balance caused by the hepa- a rough linear relation between nitro- 
tis must take into account the chang- gen intake and nitrogen retention after 
ng activity of the disease process in the lag period of equilibration is past, 
he liver. If the level of the serum if the caloric intake is adequate*. The 
ilirubin, a measure of the severity of relation was as follows: nitrogen  bal- 
he hepatitis, is compared with nitro- ance (gm./kg. ) 0.017 + 0.25 
en balance, there is no correlation in’ times the nitrogen intake (gm./kg.). 
atients | and 2, but a rough parallel The nitrogen balances of Patients 1 


ISS Phe 
to 4 after state 
fall roughly in the range predicted by 
this formula although the caloric in 
takes of three of them were less than 
35 calories per kg. 


attainment of a steady 


As a turther approach to the question 


of the efficiency of utilization of pro- 


tein in liver disease, data on nitrogen 


balance during a steady state in pa- 
tients with liver disease have been 
collected from the 


Since few balance studies are recorded 
on patients with hepatitis, most of the 
data come from patients with cirrhosis. 
hese balance figures are 
plotted against nitrogen intake in Fig. 
6. This figure also includes the patients 
from the present study. The calculation 


of a regression line from these values 


nitrogen 


gives the following: balance 


nitrogen 


om./k¢g 0.03 times the 
nitrogen intake (gm./kg.). It is of in- 
terest that 419% of the nitrogen intake 
in this series was retained as com 
pared with 25% in the series of mal 


nourished patients. Although this  dif- 
statistically significant, it 
would be hazardous to ascribe the dif 


ference 1s 


ference to the presence of liver disease. 
since the groups varied in regard to 
caloric intake, activity, and perhaps 
other factors with influence on nitrogen 
balance 

These results, it is believed, provide 
evidence that patients with viral hepa- 
titis retain nitrogen as 
well as patients without hepatitis. The 
obvious disturbances in intermediary 


can ingested 


nitrogen metabolism in patients with 


liver disease, for example, changes in 
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the serum proteins were not reflected 
by changes in nitrogen balance. If the 
changes in 


did 


k SSCS 


metabolism 
the 
small to be detected 
by the balance technique. On the other 
hand, nitrogen not used by one inte 


intermediary 


cause wastage of nitrogen, 


were too 


have 
the 


mediary metabolic process may 
so. that 
over-all balance was normal. 

It would not be correct to interpret 


the results presented here as indicating 


been diverted to another 


that dietary protein is not important 
in the treatment of hepatitis There. is 
that a high protein diet 


shortens the course of acute he patitis 


evidence 


Since the present study suggests that 
the efficiency of protein utilization is 
normal, the therapeutic effect of dietary 
protem would seem to be related to 
restoration of body stores. of protein, 
which have been depleted presumably 
in the preicteri¢ phase of the disease 

Summary and Conclusions. 1. In 5 
patients with acute hepatitis in whom 
nitrogen intake 
was measured, the changes observed 


not 


balance on a constant 


were correlated with the degree 
but 
normal re 


of impairment of liver function 
could all be explain | as 
sponses to changes in protein intake 
in activitv, and to. the 


sponse to infection. 
P 


catabolic re 


Evidence is presented which sug 
gests that patients with liver disease 
can retain nitrogen as efficiently as can 
It theretore 
likely that protein produces its bene- 


normal persons. seems 
ficial effect by restoration of an existing 


deficit of protein. 
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SUMMARIO IN INTERLINGUA 
Studios del Balancia de Nitrogeno in Acute Hepatitis Viral 


Il es generalmente recognoscite que un dieta ric in proteinas es benefic in 
cirrhosis. On ha etiam demonstrate que un tal dieta abbrevia le curso de hepa- 
titis acute. Pro elucidar le possibile mechanismos de iste ultime effecto, nos ha 
studiate 5 patientes de hepatitis acute per medio del technica del balancia de 
nitrogeno comenciante durante le prime septimana del jalnessa. Basse e moderate 
quantitates de proteina esseva empleate pro poner a proba le mechanismos del 
conservation de proteina. Le absorption de nitrogeno esseva normal. Le varia- 
tiones observate in le balancia de nitrogeno esseva omnes explicabile como 
responsas normal a factores como le cambiamento del ingestion de proteina e le 
cambiamento in activitate e Como un responsa catabolic a infection. Le patientes 
pareva conservar nitrogeno tanto efficacemente como individuos normal. I habeva 
nulle indicios de cambiamentos in le balancia de nitrogeno associate con cambia- 
mentos in le severitate del stato morbose. Consequentemente il es probabile que 
proteina exerce su effecto benefic per restaurar un deficientia de proteina que pote 
esser 0 pre-existente o disveloppate in le prime phases del morbo. 
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A MOTORIZED TREADMILL: 


4 METHOD FOR QUANTITATING INTERMITTENT CLAUDICATION 
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ro the Peripheral Vascular Disease Clinic and the Medical Ser \laimonice 


Hospital, Brooklyn, New York 


THE use of quantitative tests of di- 
minished walking capacity in patients 
with peripheral obliterative arterial 
disease makes for a more accurate esti- 
mation of disordered function and pro- 
vides for a satisfactory assessment. of 
therapeutic agents. There have been 
several attempts in the past to quanti- 
tate this impairment. This report is 
concerned with the description of an 
apparatus which we devised for this 
purpose and some observations on its 
use in patients with arterial disease. 

Intermittent 


originally by 


described 

1856, is a 
symptom complex characterized by the 
onset of a cramp-like pain in the calf 
after walking a limited dis- 
tance”. While this is characteristic of 
the other 
have been noted, such as numbness or 
a dead-like feeling in the foot and toes, 
burning pain in the feet, weakness of 
the limb and cramp-like pain in the 
gluteal region and the muscles of the 
thigh of the affected limb brought on 
by walking”. Characteristically, these 
svmptoms disappear completely at rest, 
only to recur on similar effort. 


claudication. 
Charcot in 


muscles 


svndrome manifestations 


Objective tests for recognizing the 
presence of peripheral arterial impair- 


LOO 


ment mav be divided into clinical and 
instrumental. One may observe pallor 
ot the skin, coldness of a limb, loss of 
hair, loss of skin turgor 
nails, 


deformity of 


and absence of pulsations in 
major peripheral arteries as 


cbstructive 


signs of 


disease none, however 
provide satisfactory criteria for deter 
mining the degree of 
Similarly 


ualization ot 


circulatory im 
pairment. radiological vis 


arteries will reveal only 
the evidence of calcific deposits in the 
coats of arteries without indicating the 
degree of patency of the lumen. Arter 
iography with radio-opaque materials 
will show narrowing or even obstruc 
but 


collateral 


tion. furnishes no 


information 


about functional 


vessels or 
capacity of these vessels 
Tests which provide some estimate 
of functional vascular capacity includ 
the reactive hyperemia test of Picker 
ing'®, the Landis-Gibbon heat 
test’, the Buerger test', the oscillomet 
ric index, intradermal saline test, intra 


dermal histamine tests, surface temper 


reflex 


ature recordings, capillary microscopy 
and None ot 
these provide definitive data for the 
quantitation of circulatory efficiency. 
Plethysmography is undoubtedly 


circulation time tests. 


best indirect method for obtaining pre- 
cise information on blood flow through 
a limb, but is today only a research 
tool and presents too many technical 
problems for use as a routine procedure 
in either hospital or office practice" 
Digital plethysmography, recently re- 
fined tor clinical practice, fails to yield 
information of circulatory impairment 
arising from disease of major arteries*. 

We have found a good and simple 
clinical test for eh efficiency of 
peripheral blood flow to be the venous 
filling time test, particularly if evalu- 
ated after the release of sympathetic 
tone by either paravertebral or periph- 
eral nerve procaine block'. Again this 
does not lend itself too readily to rou- 
tine use, because of the blocking pro- 
edure 

Several functional tests have been 
devised to quantitate the severity of 
intermittent claudication. These have 
consisted of a stationary bicycle and 
specially devised ergome ters. They 
proved to be unsatisfactory since they 
did not accurately simulate walking 
and the intensity of the effort used in 
these tests was completely under the 
control of the patient. This is an im- 
portant aspect of the test, since the 
walking capacity in these patients is 

lirectly related to the rate and distance 
ol the walk. In 1936, one of us describ- 
ed a walking test in which an attempt 
was made to quantitate claudication 
rete and distance over a measured 
length along the side of the hospital 
— ling by having the observer pace 
‘ patie ‘nt*. While it served as a mod- 
a good test, it was difficult to 
perform with regularity because of the 
uncertainty of weather changes. 

About 10 years ago we constructed a 
motorized treadmill which provided a 
method for quantitatively evaluating 
the degree of functional impairment in 
patients with obstructive peripheral 
irterial disease. The advantage this has 
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over other functional tests is that it 
depends upon the contraction of all the 
muscles which normally participate in 
walking, thus measuring the effort 
which elicits the claudication. 

It soon became apparent that al- 
though the symptoms of intermittent 
claudication are subjective in character, 
the endpoint obtained in repeated 
tests is sharp and constant from week 
to week. It was found also that the 
optimal rate of operation suitable for 
most patients is 150 feet per minute, 
that the electric timer hooked into the 
unit must be out of view of the pa- 
tient during the test, and that the test 
is least complicated if the treadmill is 
horizontal. 

The construction of the treadmill is 
simple and consists of an assembly of 
parts which are readily available*. The 
treadmill itself can be ory d from 
any sporting goods dealer. A % horse- 
power motor is hooked up ped Var- 
iable pulleys, shaft and belt to produce 
a simple assembly on which the desired 
rate of movement can be easily effect- 
ed. The rear end of the treadmill must 
be set on blocks in order to make the 
treads horizontal. (See Fig. 1.) 

Method. It is desirable to familiar- 
ize the patient with the operation of 
the treadmill before subjecting him to 
the test. This is accomplished first by a 
demonstration by the examiner and 
then giving the patient several trial 
runs. The patient is permitted to take 
10 or 15 steps on the apparatus. This is 
repeated several times until it is cer- 
tain that he is familiar with the opera- 
tion of the treadmill. After a period of 
rest, he is then subjected to a full 
test of his walking capacity. He starts 
the walk on the treadmill and is in- 
structed to throw the cut-off switch as 
soon as he experiences manifestations 
of claudication. After a rest period of 
20 minutes, the test is repeated. Similar 
walks on the treadmill are repeated 
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Fig. 1—Motorized treadmill in operation 
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Treadmill operated on a level at 150 ft per min 


Fig. 2—Case of thrombosis of left popliteal artery showing slight improvement in walking 
capacity on repetition of test. 
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in the course of the 
morning with 20-minute rest periods 
the Several 
necessary since there is a tendency for 


1 5 or 6 times 


between tests. tests are 
the walking capacity to improve on re- 
peated tests. Generally the walking ca- 
pacity the first two or 


three tests, then levels off and finally 


improves in 


recedes. The index of the patient's cir- 
culatory capacity is interpreted from 
the peak of the series. 

Results. Quantitation of walking ca- 
pacity on the treadmill provides a sharp 
endpoint when claudication intervenes. 
Furthermore repetition of the walking 
test makes a rather consistent pattern. 
Additionally it was observed that walk- 
ing capacity may increase significantly 
in the presence of advanced circulatory 
Impairment, 


Case Reports. Illustrative examples are 
en in the following cases 

CASE l. B.F., a 72-year-old male first de 
eloped manifestations of intermittent claudi 


195] 


ition in 
| progre ssively 


His walking capacity had 


limited. He 


numbness 


econ more 
and 
iresthesias in the foot and le v, particularly 
nade walking. He was known to 
have hypertension and diabetes since 1945. His 
liabetes was mild and he had been managed 


( sionally complained of 


Worse by 


cessfully by diet alone 


He exper need 
1949, and an 


also had «al cerebral Vascu 


ute myocardial infarction in 
1953. He 

vccident in 1951, resulting in a left-sided 
emipl tla The residuals of his cerebral Vas 
thar episode, 
time he 


nent physic al 


ther in 


however, cleared completely 
came under observation. Per- 
findings 


v the 
revealed signs of 
eripheral arteriosclerosis obliterans —bilater- 


ly, with 


more extensive involvement in the 
t lower extremity. The left leg was cooler 
ian the right, there 


were some trophic 
inges in his nails 


and the peripheral 
lses, ini luding the dorszlis pedis and pos- 
rior tibial be obtained. 


were as follows: 


arteries, could not 


oscillometric indices 


Right leg Left leg 
Be low kne 
Above ankle 1, 0 


oentgenographic examination of both lower 
<tremities showed evidence of calcification 
the major arteries. A fasting blood sugar 
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was 206 me¢g., creatinine 


urea nitrogen 29 mg., 

100 cc., total protein 7.1L gm. %, 
albumin 4.2 gm., globulin 2.9 gm. Cholesterol 
240 mg. per 100 cc. with 24% free 
cholesterol. The electrocardiogram revealed 
evidence ot old 


1.7 mg. per 
Was 


damage. He 
expe»rtence d prac the ally no anginal symptoms. 

The patient’s walking 
tablished on the treadmill on October 27, 
1953. It seen in Fig. 2 that as he 
was tested repeatedly the same day, his ca- 
pacity increased from 2% minutes to 4% min- 
utes. Translated in terms of distance walked, 
he walked 412 feet in the initial test and 525 
feet at the pe ak of the test the same morning. 
It will be seen that he then receded to 450 
feet. The test was repeated one week Jater, 
at which time his walking capacity was sim- 


myocardial 
capacity was es- 


will be 


ilar to that of the previous week. However, 
over the next two weeks, there was a slight, 
spontaneous increase in his walking capacity. 

case 2. T.B., a 64-year-old female was first 
May 12, 1953. She stated that for 
ten months she had experienced numbness 
and pain in the left foot and cramps in the 
left calf on walking. She observed that the 
symptoms disappeared after resting 5 minutes, 


seen On 


only to recur on walking the same distance. 
She was known to have hypertension and 
diabetes for Examination re- 
vealed a well nourished female with signs of 


over 10 years. 


hypertensive vascular disease. Her blood pres- 
sure was 196/100. There were signs of left 
ventricular enlargement, confirmed by  radi- 
There sclerosis of the 
retinal vessels. The significant clinical findings 
were in her lower extremities and consisted 
of the following: left foot colder than the 
right, no palpable pulsations in the dorsalis 
pedis or posterior tibial arteries. The pulsation 
in the right popliteal artery was felt and in 
the left Both 
were pulsating The venous filling time was 
9 seconds in the right and 20 in the left 
(normal is 7 

it was evident that she had a recent throm- 
bosis of the left popliteal artery. 

The test on the treadmill performed on 
November 17, 1953, showed that the patient 
was able to walk 375 feet before claudication 


ological study was 


was absent. femoral arteries 


Sse onds 


developed (Fig. 3). Tests repeated in the 
same morning revealed an interesting rise in 
her walking capacity so that on the fifth 
test the patient was able to walk 525 feet. 
This was her peak, for in the next test, she 
dropped to 412 feet. The following week 
there appeared to be a slight increase in 
walking capacity, but tests performed week 
after week, for a period of 3 months showed 
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Fig. 4.—Patient with Leriche syndrome who showed striking improvement in walking capacit) 
3 months after coming under observation. Walking improved to such a point that patient 
experienced symptoms of angina pectoris on effort 


that the patient's w: « apacity was prac 

tically constant, at approximate ly 600) fect 
It will be seen, however, that subsequent tests 
showed a significant increase in walking ca 
aacity so that on February 16, the patient 
was able to walk 1350 feet, and the following 
week, as much as 1500 feet. 


The improvement in walking which 
occurs on repetition of the test in the 
same session provides interesting spec- 
ulation regarding mechanisms. We 
would suspect the elaboration by the 
tissues of a substance comparable with 
the H-substance of Lewis, possessing 
vasodilator properties*. This possibility 
is being subjected to further investiga- 
tion 

The following case demonstrates the 
capacity of vascular efficiency to show 
striking improvement in the face of 
idvanced obstructive arterial disease. 


case 3. A 48-year-old male was admitted 
n Mav 21, 1953, with a history of hyper 
nsion for ipproximately 7 vears. He had 
veute coronary thrombosis with a septal 
nfarct 3. years before admission to the hos 
ital. This resolved uneventfully except that 
e was left with a mild degree of angina 
toris on effort which was relieved by nitro 
lveerine. For the past 2 years he had classi: 
vinptoms of intermittent claudication in his 
eft les Fen days before admission to the 
spital he began to complain of intermit 
nt claudication in his right leg. Two days 
fore admission, he developed sudden and 
vere cramp-like pain in the entire right 
wer extremity, with coldness and numb- 
He also found that his leg was so weak 

it he was unable to walk. On admission to 

e hospital he was found to have a mild 
vpertension and evidence of bilateral periph- 
ral arteriosclerotic disease of the lower ex 
emities The pulses were unobtainable he 
mw the knee in both lower extremities, the 


moral pulses were feebly obtained, the 


Collens et al.: 
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right leg and foot were colder than the Jeft 
and the oscillometric readings, taken above 
the knee, were zero, bilaterally. The urine was 
negative, blood count and blood chemistry, 
including sugar, urea nitrogen, and choles 
terol, were normal. The electrocardiogram re 
vealed evidence of an old septal infarct. The 
arteriogram showed generalized narrowing of 
the aorta below the origin of the renal artery. 
On the basis of this examination a diagnosis 
was made of Leriche syndrome with obstruc 
tion to arterial flow in the lower portion of 
the abdominal aorta 

The determination of the patient's walking 
capacity on the treadmill is seen in Fig. 4 
It will be observed that for a period of 2 
weeks, beginning with Jun 16, 1953, the 
peak of his walking capacity ranged between 
225 feet and 300 feet. Note from Fig. 4 that 
the end point obtained on the treadmill was 
practically constant. It will be seen again 
from the treadmill test that, beginning with 
September 30, which was 3 months after the 
previous observation, the patient’s walking ca- 
pacity began to improve at a very striking 
rate, so that on September 30, the peak of 
his walking capacity was 750 feet. One month 
later it was 1500 feet. He continued with this 
marked improvement for the next 3 months. 


While we are not prepared to report 
on an evaluation of therapeutic agents 
to improve circulatory efficiency in this 
instance, it is apparent that walking 
capacity can improve measurably in 
advanced obliterative arterial disease, 
even in the presence of aortic obstruc- 
tion. It illustrates, too, how clearly the 
walking capacity of patients suffe ring 
from obliterative arterial disease can be 
quantitatively evaluated. 

Conclusion. The use of a motorized 
treadmill is described as a method for 
quantitating intermittent claudication 
in patients with organic peripheral ar- 
terial disease. 
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SUMMARIO IN INTERLINGUA 


Un Motorisate Ambulator: Un Methodo de Essayos Quantitative in 
Claudication Intermittente 


Es describite un practic methodo clinic pro mesurar le capacitate vascular del 
extremitates in patientes con obliterative morbo arterial. In iste methodo un 
specie de motorisate trottoir rolante es usate como ambulator a fin de permittet 
al examinator le regulation del rapiditate ambulatori. Per medio del apparatura 
il es facile mesurar le distantia que le patiente marcha ante le occurrentia del 
claudication. Essayos in serie revela un exacte e ben definite puncto terminal 
Iste facto demonstra le validitate del essayo. Le avantage del methodo es que 
in illo le mesme contractiones muscular es usate que etiam occurre in le ambula- 
tion normal. 

Ultra le description del apparatura nos reporta duo observationes. Le prim 
concerne le facto que il occurre un leve sed uniforme elevation del capacitate 
ambulatori quando le essayo es repetite le mesme die. Finalmente iste tendentia 
attinge un plateau post que le capacitate ambulatori pare tender a reducer se. Le 
secunde observation concerne casos del plus sever formas de morbo obliterative 
In istos le capacitate ambulatori pote meliorar se spontaneemente, un facto qu 
indica le possibilitate del advenimento de un meliorate fluxo sanguinee, proba 
bilemente como resultato del disveloppamento de vasos collateral. 
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AORTIC INSUFFICIENCY AMONG 
la 
INDIVIDUALS with organic valvular 
le] lesions due to rheumatic fever are con- 
un sidered unfit for military service. When 
el such persons are inducted, and _ their 
ira cardiac lesions discovered after mili- 
lel tary service has commenced, they are 
al usually separated from the service. The 
ue findings in a group such as this consti- 
la- tute the basis of this report. Special 
emphasis is placed on the unusual fre- 
ne quency with which aortic insufficiency 
ite was found. 
tia 
re rABLE 1 FREQUENCY OF DIFFERENT 
se WITH RHEUMATIC HE 
Pure 
Aortic Insufficiency 26 
Aortic Stenosis 
Mitral Insuffic iency 18 
Mitral Stenosis 3 
19 


YOUNG 


By WILLIAM RUBERMAN, M.D. 


AND 


MARVIN |]. HorrMan, Capt. (MC) 
NEW YORK, NEW YORK 


Methods. During a period of 30 months, 


Fort Dix were found to have 
disease. This installation 
1 reception and basic training center 
were recent inductees who had previously 
sed the standard induction medical exam- 

The in the majority was 
le by virtue referral to the Cardiac 
lic, and, remainder, became evi- 
of examination for 


soldiers at 
umatic valvular 


and 


diagnosis 
of 
the 


course 


tion, 


In 
the 
condition. 


t during 
ie other 
ach soldier was examined by at least 3 
sicians. In each instance the work-up in- 
led an electrocardiogram, Roentgen studies 
cardiac configuration and a blood serology. 
cial studies were done, when indicated, 
xclude rheumatic activity. 


Results. 


54%, had aortic 


pure mitri al insufficie ney 


Of the 


ADULTS 


61 patients, 
insufficiency. 


33, 
Five pa- 
tients had aortic stenosis and 8 mitral 
stenosis. Eighteen patients, or 31%, ““ 


(Table 1 


All the patients with aortic soil 
20 to 25-year age 
group. Seventy per cent of them gave 
a history of having had acute rheumatic 
fever prior to induction. Only one pa- 


clency were 


tient had 


in the 


a positive 


se rology 


had been adequately treated for early 


VALVE 


0 
0 


syphilis. 


sternal border ). 


Was 


ART 


LESIONS 
DISEASE 


Complicated by 


AS 


MI 
X 
0 X 
0 


IN 61 


MS 
] 
() 
0 
X 


INDUCTEES 


Total 


32 


4 
18 


61 


In practic lly every patient 
the murmur was maximal at Erb’s point 
(third 


to fourth 


inte rspace 
Frequently the mur- 


at 


mur was barely, or not at all, audible 
at the aortic valve region. The murmur 
generally described as a_ soft, 


blowing sound, best heard with the pa- 


tient leaning forward after a maximal 


exhalation. Frequently there was dif- 


ficulty in hearing the murmur if there 
bothersome 


Was 


There was collateral evidence of re- 
gurgitation 


(high 


extraneous 


pulse 


(197 ) 


or 


and he 


left 


noise. 


pressure, 


‘ 
| 
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bounding pulse, capillary pulsation, 
Duroziez’s sign) in one-third of the 
subjects. Roentgen evidence of mild left 
ventricular enlargement was obtained 
in 2 cases. In only one patient was 
the history suggestive of left ventricu- 
lar failure The  electrocardiograms 
were normal in all but this one instance. 
The usual presenting symptom was 
dyspnea brought on by the heavy ex 
ertion associated with basic training. 
breque ntly these patients had had 
chest pain coming on after exertion, 
usually atypical for angina pectoris in 
the sense that it persisted long after 
the period of exertion. It was frequently 
aggravated by deep respiration. 

All of the patients with pure mitral 
insuthciency had a documented history 
of acute rheumatic tever. None of these 
had hypertension. The systolic murmur 
was invariably of a Grade II or greater 


intensity. The murmur was heard in 


all positions and not significantly al- 


tered by changes in respiration. 
Discussion. During World War II a 
study was made of men rejected for 
military service because of rheumatic 
valvular disease. It revealed that ot 
2 476 individuals, 8% had aortic insuf- 
ficiency, 30% mitral insufficiency, 34 
aortic stenosis and 25% mixed mitral 
und aortic lesions*. The present study 


s composed of a small group that 
passed the Sé lective service examina- 
tion. While not describing the over- 
all dimensions of the problem, it does 
indicate that in this series a dispropor- 
tionate number of men (54%) with 
rheumatic heart disease who were 
cleared for induction had aortic insuff- 
ciency compared to those with other 
valvular lesions. 

The diagnostic triad of aortic insuff- 
ciency consists of the characteristic 
murmur, peripheral circulatory signs 
and evidence of left ventricular en- 
largement. Of the three, only the mur- 
mur is in itself sufficient to make the 


diagnosis'. The peripheral circulatory 
phenomena, associated with aortic in 
sufficiency, occur with other conditions 
that give rise to high pulse pressure 
such as arteriovenous aneurvsm or hy 
perthyroidism. They are not invariably 
present with aortic insufficiency and in 
this series were present in only 33% of 
the cases. Left ventricular enlargement 
is, of course, Common to conditions 
other than aortic insufficiency. Con- 
versely, this murmur may be present 
for a period of time with no demon 


strable cardiac enlargement!. This pre 


sumably reflects a small amount of re 
gurgitation into the left ventricle. In 
the present series, there was evidence 
of left ventricular enlargement in only 
2 of 33 patients with the lesion. The 
murmur of aortic insufficiency is char 
acteristic but frequently difficult to de 
tect. The examination must be con 
ducted in a quiet environment and 
with the patient in the erect or sitting 
position after a maximum exhalation 
The examiner must be patient and fa 
miliar with the evasiveness of the mut 
mur. When a patient gives a history of 
a previous rheumatic episode, special 
effort should be made to listen for the 
murmur. In patients who have pulmo 
nary hypertension the murmur of aorti 
insufficiency must be distinguished 
from that of pulmonic insufficiency 
This problem arose In one ot our pa 
tients who had mitral stenosis. In thi 
instance the presence of peripheral cit 
culatory signs indicated the presen 
of the aortic lesion 
The cause of aortic insufficiency 

young people is generally due to rhe 
matic fever. In an older age grou 
syphilis must be considered. Occasio1 
ally, bacterial endocarditis will occu 
on a bicuspid aortic valve, and a dia 
tolic murmur will be heard. Other ra 
causes of aortic insufficiency are traun 
and bacterial infection of a previous 
normal valve. No evidence to supp¢ 


Ruberman et Aorric 


inv of these etiologies was obtained 
from our patients, and with a history 
of previous rheumatic fever from 70% 
of them, it seems logical to conclude 


INSUFFICIENCY AMONG YOUNG ADULTS 


ciency was found. The difficulty in de- 
tecting the often faint and localized 
diastolic murmur of aortic insufficiency 
is stressed. This is believed to be the 


that in this series, all were due to this explanation of the high proportion (33 


disease. out of 61) found in this series. Auscul- 
Conclusions. The findings in a group tation remains the primary method of 
of individuals who had rheumatic val- diagnosis of valvular disease and the 


vular disease and who were cleared for — physician will be well rewarded for 
military service are described. Partic- painstaking examination — especially 
lar emphasis is placed on the unusual when a history of rheumatic fever is 
frequency with which aortic insuffi- obtained. 
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SUMMARIO IN INTERLINGUA 
Insufficientia Aortic Inter Juvene Adultos 


Un analyse del casos de 61 recrutas acceptate per le armea statounitese in 
despecto del presentia de rheumatic morbo valvular indicava que 54 pro cento 
de illes habeva insufficientia aortic. Iste facto es un illustration del difficultate 
de deteger le murmure diastolic que es un characteristica de iste lesion, Un 
tertio del patientes exhibiva signos peripheric de regurgitation durante que solo 

pro cento monstrava allargamento  sinistroventricular. Assi duo tertios del 
patientes habeva solmente le murmure como signo del lesion. Auscultationes 
leberea esser executate in un ambiente quietissime con le patiente inclinate in 
ante post un exhalation maximal. Le medico deberea esser specialmente alerte 
n casos con historias de febre rheumatic. In le presente serie, 70 pro cento del 

itientes con insufficientia aortic habeva un tal historia. 
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CARCINOMA OF THE HEAD OF THE PANCREAS AND 
PERIAMPULLARY REGION 
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MALIGNANT disease affecting the 
periampullary region presents prob 
lems, not only in relation to early diag- 
nosis. but also as to the philosophy ot 
therapy. Without treatment it is a 
lethal condition. With any sort of 
treatment vet proposed, the number of 
patients who are saved is small. Be 
cause of this latter consideration, there 
have been those who feel that any 
attempt at radical extirpation of this 
disease is not 
while others are of the opinion that in 
spite of the high operative mortality 
and meager chance of cure, the differ- 
ence between no salvage at all and an 
occasional 5-year survivor is sufficient 
reason for continued application of 


200 ) 


radical surgery for malignant diseas« 
in or about the pancreas!:*:101,120, 


Previous to 1935 few surgeons at 


tempted more than a procedure for 


relief of the associated jaundice, ever 
though the feasibility of radical rese« 


tion of the head of the pancreas and 


associated structures was known!®434 

Since 1935 much interest has de 
veloped in regard to wide surgical re 
sections for periampullary carcinoma 
and pancreatico-duodenectomy in man 
clinics has become a_ standard pr 
cedure for treatment of malignancy i 
this the hospitals ur 
der the direction of the faculty « 
Wayne University School of Medicin: 
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Veterans Administration Hospitals, the 
latter vie is accepted. 

Sauve!'*" summarized the progress 
made in surgical treatment of carcin 
oma of the ampullary region up to 
1908. The most extensive procedure in 
the early era was done by Codovilla* 
in 1898. Although the patient survived 
only 24 days, the operation heralded 
the present day technique in that he 
accomplished a one-stage en bloc re- 
moval of the head of the pancreas, 
much of the duodenum, and the py- 
lorus, with anastomosis of the gall 
bladder and stomach to the jejunum. 
In 1898, Halsted™ excised an ampullary 
carcinoma by a_ transduodenal  ap- 
proach, excising a segment of duo 
denum and common duct, with implan 
tation of the pancreatic and common 
duct in the line of suture of the repair 
of the duodenum. His patient suc- 
cumbed to local recurrence 7 months 
tter the initial operation. Mayo in 
I901°* performed a_ similar transduo- 
denal procedure, but in two stages, and 

became the standard radical pro- 
cedure for cancer of the papilla of 
Vater for many vearst!"7'4 Indeed, 
occasional long-term survivals were 
thus obtained®* but the more usual 
course was for those surviving the op- 
eration to die of recurrence!'. 
From the turn of the century until 
1935, discussions appeared in the  lit- 
detailing individual 
cases Of ampullary carcinoma treated 
by local resection and summarizing 
those collected from the literature. The 
experience of any one surgeon was 
meiger, the mortality high, and the 
procedure somewhat varied. The ad- 
vantages of wide removal of the entire 
tunor mass in cases of pancreatic head 
or :mpullary malignancy were obvious 
to many of the early writers, and the 
rationale, advantages, and difficulties 
invlved in such a procedure were 
we discussed in several of the early 


Progress of Medical Science: 


SURGERY 
Since the number 
of cases of radical resection of malig- 
nancy in this area reported before 1935 
were few". jt seems obvious that 
most surgeons considered that any 
procedures except those for diversion 
of the reg! flow were not indicated. 

In 1935 5, Whipple, Parsons and Mul- 
lins'' re porte radical two-stage ex- 
cision of the duodenum and pancreatic 
head for carcinoma of the papilla of 
Vater. Following this report increased 
interest in the wide removal of peri- 
lesions became evident. 
Nemenyi!” described a one-stage pro- 
cedure in 1937, and in the same year 
Brunschwig!® successfully removed, en 
bloc, a cancer of the head of the 
pancreas. In 1941, Whipple’ and 
reported one-stage pro- 
cedures in which the operation was 
cxtended to remove the entire duo- 
denum. Numerous modifications — of 
technique were then 
16,50.69,110,112 and in the past 15 years 
many reports have appeared in the lit- 
crature dealing with all aspects of the 
Radical resec- 
tion of these lesions is now such a com- 
mon procedure that it would indeed 
he difficult to determine the cases, suc- 
cessful or otherwise, which have been 
performed to date, since there is not 
the same urge to report them as was 
previously the case. 

One of the difficult proble ms in peri- 
ampull: iry malignancy is the inability, 
in the majority of cases, to detect the 
disease in an early stage®1%. Most cases 
are discovered only after obstruction 
to the common bile duct is evident by 
the onset of jaundice*55*, The old 
adage of painless jaundice implying 
cancer of the extrahepatic ducts while 
jaundice accompanied by pain signi- 
fying calculous disease of the biliary 
tract has been critically evaluated 
numerous times in recent years*!107, 
It is perfectly true that biliary tract 
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The 
calculi, for the most part, present a 
picture of pain, although occasionally a 
so-called “silent common duct. stone” 
will occur. On the other hand, numer 
ous series have shown that carcinoma 
of the head of the pancreas is accom 
panied by pain more times than 
Silyver'=* jn 57 necrop- 
sied cases of cancer of the head and 
neck of the pancreas found that 50! 
had pain early in the disease, and 68‘ 
eventually developed it. In an intensive 
study of this particular problem Berk* 
found that a typical painless jaundice 
occurred in only 20% of his cases, the 
remaining SO complaining of pain ac 
companied by the jaundice. He also 
noted that painless jaundice was pres- 
ent in 267 of the cases of pancreatic 
carcinoma at the time of admission, but 
as the hospital stay lengthened, the 
number complaining of pain increased; 
the 11 ide nce ot patients with painless 
jaundice decreasing to 17' Miller 
et al."' found painless jaundice in 404 
of their cases of pancreatic carcinoma. 
Carcinoma of the ampullary region 
comes closer to the rule of painless 
jaundice, in that various writers have 
shown that painless jaundice occurs in 
ipproximately 60% of cases? This 
difference in symptomatology between 
the cancer of the pancreas and the 
ampullary area is readily explained on 
the basis that the malignancy of the 
head of the pancreas may originate 
some distance from the biliary tract 
svstem, and spread to the pain-bearing 
area of the retropancreatic structures 
before involving the biliary tract. On 
the other hand, carcinoma of the 
ampulla frequently causes biliary tract 
obstruction with before 
spreading into the retroperitoneal pain- 


jaundice 


bearing tissues. 

Not only is pain one of the most 
common presenting symptoms of car- 
cinoma of the pancreas, but as pointed 
out by numerous authors, it is the in- 
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itial symptom in 50 to 80% of th 


cases*"!127, In contrast, the most con 


mon initial symptom of ampulla 
cancer is jaundice’ but the differen 
is often not clear-cut enough to be abl 
to make an infallible diagnosis. 

It was observed by DeCosta*® that 
the pain of pancreatic malignancy 
alleviated somewhat by leaning fo: 
ward, apparently r lieving pressure on 
the retropancreatic structures. Cor 
versely the recumbent position whil 
sleeping at night causes increase in this 
discomfort. These findings, however 
are’ typical of more advanced cases 
Many authors point out that weight 
loss is one of the most common pi 
senting symptoms accompanied — by 
fatigue, anorexia and vague. gastro 


Actually 
the diagnosis of malignancy in_ this 


intestinal complaints* 54,127, 


area depends upon a high index of sus 
picion, in the presence of unexplained 
weight loss, pain, and jaundice, either 
separately or in combination, perhaps 
associated with a variety of other com 
plaints such as vomiting, malaise, ind 
gestion, anorexia, and change in bowel 
habits. There have been several pa 
tients in our experience, who wer 
labelled neurotic when pain persisted 
atter a negative work-up. Delaved ab 
dominal exploration revealed the tru 
nature of their ailment. It must be em 
phasized that in all cases in which peri 


suspect 


ampullary carcinoma _ is 
early exploration must be perform 
for it is only by finding the disease 
while it is still limited that impr 
ment in the results of this discou 
ing disease will be obtained. 

Unless the tumor arises in the. tail 
or body of the pancreas, jaundice will 
be the initiating factor for operation in 
SO to 90% of the cases, although not 
necessarily indicating the presence ol 
an early lesion” Occasionally a pa- 
tient will be explored because of an- 
other diagnosis, and found to have 4 
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tu of the 


pancreas before it has 


aused bile duct occlusion and 


aundic 


Local physical findings are of little 
help in early diagnosis of carcinoma of 
this area. 
been noted preoperatively, in from 10 
to 60% oft 


\ palpable gallblader has 


cases*:*!, At operation or at 


necropsy, however, the gallbladder has 
heen noted to be distended in SO to 
90" of the cases” Palpation of a pan- 
creatic mass usually indicates an ad 


vanced lesion which is not resectable. 


hut approximately of pancreatic 


head tumors have associated cysts 


which might confuse the picture. Hep 


itomegaly has been noted in from 50 
to T0% of the cases*: 44-9! 127, 
\side from a study of the jaundiced 


state, laboratory findings have been of 
ittle routine help™. Studies of blood 
difficult of 


increased. 


en mes are variable and 


nte rpretation even when 


Theoretically, at least, duodenal drain 


ge should be useful diagnostically. 
Demonstration of tumor cells in the 
pirate is of value if found, but ab- 
sence of tumor cells means nothing?***. 
Jauman? has stressed the secretin test 


valuable aid in differentiating 


o1 pancreatic carcinoma 
tr common duct malignancy proxi- 
to the ampulla, in that the latter 
\ show pancreatic ferments in the 
luodenal aspirate, while the former 
will not. In ow hands there have been 


no instances in which operability has 
dey nded 


denal drainage 


the results of duo- 
Occult blood in the 
stoo! may help in the differential diag- 
ho ot 


cinoma of the ampullary region’. 


upon 


common duct stone and car- 


| ntgenographic studies of the 


up gastrointestinal tract in our ex- 
perience and those of 
wil! suggest the true diagnosis in only 
tbo. t a third of the cases, usually in 


amore advanced stage. The more com- 
mo: signs on roentgenographic exam- 
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ination are the “inverted three” sign, 
elevation or widening of the duodenal 
sweep, narrowing of the duodenum 
due to extrinsic pressure, spasm of the 
descending duodenum, ulceration of its 
second portion, or enlargement of the 
papilla of Vater''’. The 
graphic studies in another third will 
other 


gastric or duodenal ulcer, pyloric ob- 


roentgeno- 


indicate abnormalities such as 
struction or gastritis. In the remaining 
instances the roentgenographic studies 
will reveal no abnormality. The intro- 
duction of cholegrafin visualization of 
the biliary tree has been too recent to 
be evaluated as a possible additional 
diagnostic tool. 

From the above discussion it is ob- 
vious that the problem of eradication 
of malignancy in this area is compli- 
cated by the fact that early diagnosis 
is difficult to make on the basis of 
svmptoms, physical findings, and lab- 
oratory methods. Even at operation the 
exact nature of the disease is not al- 
Ways readily apparent? Benignancy 
or malignancy are difficult to differen- 
tiate unless the disease is far advanced. 
The gross appearance and consistency 
of the 
fusing, 
oma feel similar and may coexist. Mikal 


pancreatic area may be con- 
since pancreatitis and carcin- 


and Campbell*’, in reviewing 100 cases 
of carcinoma of the pancreas, found 
that 84% also had associated pancreatic 


fibrosis, and 49% had _ outright pan- 
creatitis. 
Not only can malignancy be con- 


fused with pancreatitis, but calculous 
disease of the biliary system may add 
to the surgeon's problems. Baker and 
although admitting that 
Courvoisers Law is times ap- 
plicable, point out that in about 20% 
of pancreatic malignancies there are 


sv 


many 


associated gall stones, with resulting 
inflammatory changes in the gall- 
bladder preventing distention. In the 
remaining 80% there is no associated 
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cholecystitis, allowing gallbladder dis 
tulfilling the 
Courvoisers Law. 
Cattell>* 
for a surgeon to be justified in under 


taking 


tion, there must be obvious dilation of 


tention and tenets of 
emphasizes strongly that 


a pancreatico-duodenal  resec 


either the pancreatic or common. bile 


duct 

Phe ideal 
diagnosis at the time of operation is 
by histological 


means of establishing a 


study. Unfortunately 
biopsies of the pancreas with frozen 
section examinations, whether done by 
excision of tissue or bv needle biopsy’ 

are difhcult technically for both the 
surgeon and pathologist alike, and are 
freque With 


there is 


cision of pancreatic tissue 
some danger of immediate hemorrhags 
or delaved pancreatic fistula formation 
but with good surgical care this should 
not be a problem. Ross!*° feels the pro 

spread the tumor cells 


cedure may 
but we consider this not 


an important 
objection to biopsy. A positive histo 
logical diagnosis of malignancy is of 
great help, but because of pancreatitis 
surrounding a malignancy, a negative 
biopsy does not rule out the possibility 
of carcinoma. In one. series!!*, 28 
biopsies were done with 10 positive 
malignancy on. frozen 
section. Of the 18 biopsies reported as 


negative 


diagnoses for 


however. 1] were subse 
quently proven to be malignant. Con 
versely, cases have been resected for 
cancer which were proven subsequently 


to be benign. Bowden!'” cites 31 con- 
secutive Cases of pancreatic carcinoma, 
of which 9 had exploratory laparotomy 
performed elsewhere, and had_ been 
considered to have benign pancreatitis 
on the basis of pancreatic biopsies. It 
is his opinion that biopsy is of ques 
tionable value, and one must depend 
on clinical impression, realizing that 
there will be about a 7 to 8% incidence 
of mistaking a benign for a malignant 


dic 
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lesion. There are others, however, whi 


believe that before radical panor 
atico-duodenectomy is performed 


biopsy positive for malignancy n 


he our experienc 
biopsy with examination by frozen 

tion technique has been more contus 
ing than helpful. If the results of th 
frozen section examination corroboi 
ates our clinical impression at oper 
tion, we feel that this lends some 

evaluation. Tf the froze 
section gives no support to our es 
tend to | 


more heavily on the clinical impression 


port to om 


ation at operation we 


In other words, because of its pitt 
we do not feel that frozen section | 
opsv is of muc¢ h he Ip In its present stat 
ot development 

It would be of great help to be abl 
to differentiate th 


the periampullary carcinomas becaus 


Various origin 


of differing prognosis but untortw 
ately this is not alwavs 
Womack!" has stressed the import 


of the tvpe of malignancy in relation 


possi 


to curabilitv. but there is no reliabl 
wav to determine this at the tim 
the operation Even after the specime! 


has been surgically excised, or at tl 


necropsy table. it is sometimes it 
the ca 


common duct, tl 


sible to ascertain whether 
oma arose from the 
ampulla, or the head of the pan 

different if 


between ductal and pancreat ( 


Brunschwig- does not 


oma as to. resectabilitv, having 


opinion that if tumor tissue in this 


can be extirpated, it should be 
source Wie 
latter 
that good results w 


regardless of the 
agree with the concept, recog 
nizing, however 
follow only in the most favorab 
the pancreatic head lesions. 

Of paramount importance is the es 
orderly syste 
exploration which will allow the sur- 
geon to evaluate the extent of the 


lesion, and thus judge its cura lity 


tablishment of an 


hefors 
mit | 
nrove 
sibilit 
to me 
toneu 
the fi 
for 

bilits 


epol 


tion 
will 
tent 
mes 
vast 
vast 
wit] 


f th 

iCel 

Cll 

eri 

the 
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re 
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re 


before performing steps that will com- 
the 
have for 
sibility of cure Quite obviously, spread 


mit him to go on, should lesion 


prove spread too tar pos- 
to neighboring structures such as peri- 
toncum, liver or lymph nodes outside 
the field of resection should be sought 
for: if found 
bility of 


the 


it precludes the POssi- 
a curative resection. Spread 
immediately ad- 
the portal 
ein and its main tributaries of the 


arcinoma to 


went structures such as 
SUu- 
vessels and _ its 
greater challenge to 
and it 


as to the evalu- 


eTIO! mesenteri 


he S rs a 


the exploring surgeon, is here 


that mistakes are made 

tion of the extent of spread. Recent 
to the 

bility of resecting a portion of the por- 


ul OF superlol 


assed 


eports are available as feasi- 


mesenteric vein encom- 
by the uncinate process of the 
Although 


as vet has not been gen- 


40090 


pancreas” such 
accepted it cert: tiny presents a 

logical procedure for the surgeon who 
finds himself in the situation of having 


ut across the common duct, pancreas 


md its duct, the duodenum, and ‘to 

ave a possible cure within his grasp, 

\cept for invasion of the portal vein 
ignancy. 

For the most part, however, resecta- 
bility can be determined before the 
gastrointestinal, biliary, or pancreatic 
ract has been interrupted. First the 
livision of the lateral reflection of the 
eCO portion of the duodenum will 
illo ippraisal the posterior extent 
1 the tumor, as well as an estimate of 
the location of the portal vein in rela- 
tion t) the cancer. The division of the 
gastr, colic omentum on the right side 
vill w further evaluation of the ex- 
tent involvement of the superior 
mese ric vessels. Division of the 
gastro vepatic omentum and the right 
and gastroduodenal arteries 
vith posure of the portal vein, will 


In some in- 


elp ©. further evaluation. 
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stances it will be necessary to open the 
duodenum for direct inspection of the 
ampullary area. Following these ma- 
the surgeon can, for the most 
part, demonstrate whether the tumor 
is resectable or not betore having. ir- 
revocably committed himself to a major 
procedure. 

Even with the most careful evalua- 
tion of resectability, there will still be 
times when all tumor tissue 
removed, even though it appears pos- 
sible before the pancreas is mobilized. 
This situation is tantamount to doing 

palliative procedure without eradica- 
tion of all tumor tissue. There are those 
who believe this is an indicated pro- 
the has a_ better 
chance of being made more com- 
fortable than by simple _ biliary- 
diversion operation'**. It is our feeling 
that when it appears impossible to re- 
move the malignant mass previous to 
committing oneself to a pancreatico- 
there is not enough to 
extensive 


heuvers, 


cannot be 


cedure as pacient 


duodenectomy, 
be gained to merit the more 
procedure. Cattell’**" feels that, in 
addition to the usual biliary intestinal 
anastomoses as a palliative procedure, 
additional benefit will be derived by 
decompression of the pancreatic duct 


by anastomosing it to the intestinal 
tract also. 
The evolution of the modern so- 


called radical excision of periampullary 

carcinoma has been of an empirical 
nature, many different approaches be- 
ing tried, and many experiments done 
to answer four main yyy 1) 
disposition of pancreatic duct, ) dis- 
position of biliary ducts, 3) means of 
re-establishing — intestinal continuity, 
and 4) stages required. 

1) DISPOSITION OF PANCREATIC DUCT. 
Whipple"? originally dispose of the 
pancreatic duct in ‘the simplest pos- 
sible fashion, namely, by ligating it. 
There followed much discussion re- 
garding the patient's need for external 
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pancreatic secretions!=!9* 


and it is now generally conceded 


that while pancreatic exclusion and 
replacement therapy are feasible, di- 
rect’ pancreatic continuity is preter 
able?" 02.109" Not only is the patient 


functionally better off by re-establish 
ine the 


this organ when only 


ligation 
done 
method. Brunschwig 
ligate the duct, |] 


however, satis 
factory results 


with 
functional after duct ligation 


is not a problem. Tumor cells might 


well be disseminated by cutting across 
the pancreatic duct, and because the 


remaining gland may harbor neoplastic 
cells in its ducts, Ross!*” 
suggest that total pancreatectomy for 
this reason might be a better cancer op 
eration. Evans and Ochsner®*’, on the 


basis of Injection 


studies ot the 
lymphatics, which revealed Ivmphatic 
from the head toward the 


recommended extending the ex 


drainage 
body 
tent of resection of the pancreas Total 
pancreatectomy has the drawbacks of 
added morbidity and 
mortality, and raises the problem of 
development of diabetes” 24,50 


surgical time, 
als well 
as the lack of external pancreatic se 
cretions. It has demonstrated 
numerous times that total ablation of 
the pancreas is compatible with norma! 
existence, using replacement therapy i 
At the present 


pancreatectomy _ is 


been 


time, however, 
total usually re- 
served for those cases in which there 
is involvement of the body or tail of 
the pancreas” 

Once preservation of the pancreas 
with anastomosis to the gastrointestinal 
tract is elected, the technique of ac- 
complishing it becomes of concern, and 
again various means are employed. The 
pancreatic stump has been implanted 
into the bowel lumen by some**-40-67, 


dic 


external pancreatic secretion, 
but the high incidence of fistula from 
Was 
® caused discouragement with the 


continues to 


Since islet cells remain 
diabetes 


and 
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and by others it has been sutured t 
the intestine after opening 
mucosal layer, depending upon et 
their 

into the 


zvmatic action to digest 


through the mucosa 
Cattell 


to the latte 


using a necrosing sutu 


to hasten the communication betwee 


pancreatic duct and. intestinal lume: 


Other tec hin s have been to im] lant 


the main pancreatic duct into. th 
bowel lumen over catheters, or utili 
tion ot prosth The id 
method is direct anastomosis of tl 
pancreaty duct to intestine Whi 


the duct is small making anastomos 
dithcult or hazardous, the method 
scribed by Kausch*? and popular 
by Child of implanting the e1 
of the pancreas into the distal e1 
Can used 
2) DISPOSITION O1 
Whipple originally anastomosed tl 
vallbladder to the 


has been found 


BILIARY DRAINAGI 
stomach, but. th 
unsatisfactory due t 
reflux infection of the hepatic radicles 
to technical impracticability after 

to the 
from the simultaneously 
mon bile duct 


trectom\ occurrence of leaka 


ligated 
and to the gradi 
occlusion of the anastomosis. Vari 
were attempted using implantati 
duct, with or without 
simultaneous gallbladder implantati 


into the duodenum. jejunal loop 


the common 


t Roux-Y limb of jejunum. Present pret 
erence based upon these past expe 
iences is tor implanting the end t] 
duct into the 

brought up tor 
from the point of 
denal transection near the ligament ol 
Treitz, with or without removal of th 
gallbladder. As has been pointed out 
by Kleinert Large™®, however 


choleevstectomy is indicated to remove 


common segment ol 


jejunum pan 


anastomosis 


and 


a possible source of infection res: lting 
from. stasis. 


3) INTESTINAL CONTINUITY. After 


all but th 


describes a procedure Sin ila 


hie idl 

cancel 
plan 
contin 
reache 
inasto 
physic 
volve 
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cision of the common duct, duodenum, 


ie ic of 


cancer-bearing 


the and adjoining 


satistactory 


pancreas, 


tissue, a 


lan for re-establishment of intestinal 


continuity and its appendages must be 
reached, keeping in mind that the final 


phvsiologi« 


volve the least amount of surgery con- 


safely as possible 


inastomotic arrangement should be as 
as possible, it should in 


istent with removal of all cancer-bear- 


ng tissues, it should be designed to 
prevent future complications, and_ it 
should) be done as quickly as 


To prevent the un 
nhibited action of acid pepsin on the 
ensitive jejunum, with the possibility 
f marginal ulceration, it would seem 
easonable to direct the alkaline pan- 
reatic and biliary juices into the in 
proximal to the gastro-enter- 
stomy, as stressed by Cole*=, Owens!” 
nd Re 


sraces REQUIRED. The first report- 


\ nolds! 


ses ot pane reatico-duodenectomy, 
consisted of a two- 
The first 
the obstructive 
with resultant improvement 


he most part 
stan procedure 
sta merely relieved 


tu ( 


n liver function and prothrombin ac- 
tivity. Unfortunately, the first stage did 
net reduce the magnitude of the sec- 
mad peration; m fact, in) some. in- 
star it adds to the technical difh- 
ulty 

Although dividing the operation into 
two parts was a necessary evil, the 


need for a staged procedure has, in 
yeneral, been overcome by the advent 
tamin K for control of bleeding, 

widespre ad use of blood trans- 
lusi ind improvements in anesthesia. 
one-stage procedure avoids 
WO esthetics, two periods of stress, 
ed hospitalization, the 
re-operate through recently in- 
idhesions!*”, Occasionally, how- 


plus 


evel proves wise to operate in stages, 


len it is felt that the procedure might 
pen 


than the patient could tolerate 
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at one sitting, when time is desired to 
establish the diagnosis, or the biliary 
obstruction has been so prolonged 
that time should be allowed for liver 
recovery" 

\ radical pancreatico-duodenectomy 
for carcinoma of the periampullary 
area fairly extensive ana- 
tomical dissection, with cutting of three 
ductal and re- 
establishment of their As 
might be expected, the hazards are 


involves a 
svstems subsequent 
continuity. 


compounded by the necessity of three 
suture lines, and the complications of 
the mainly these 
three anastomoses. The most dreaded, 
and unfortunately the most frequent of 
these complications is disruption of the 


operation involve 


pancreatic anastomoses with resultant 
pancreatic fistula*!" Not 
the patient unhappy with the state of 
his skin, which will be somewhat di- 
vested regardless of the care adminis- 


7.106 


only is 


tered, but it produces a serious problem 
Huid 
and carries the danger of fatal hemor- 


due to loss ot and electrolytes. 
rhage by eroding a major vessel, or of 
peritonitis by digestion into the intes- 
tinal tract. 

Of the 55 patients with complications 
Cattell and Warren*! 


in their experience with S87 pancreatico- 


encountered by 
duodenectomies, almost half were due 
to pancreatic fistulae. The soundest 
method from a physiological and ana- 
tomical standpoint of handling the pan- 
creatic duct direct anastomosis. 
When the duct is small and 
anastomosis difficult, implantation of 
the entire cut end of the pancreas into 
the jejunum is less likely to result in a 
fistula. Pancreatic fistula mav follow 
any type of procedure, however. 

It is fortunate that a large number 
of these fistulae tend to close spon- 
taneously, providing the patient is 
otherwise properly maintained. While 
the surgeon waits expectantly for the 
closing of the fistula, the skin must be 


is by 
careful 
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protected It is important that the pa- 


tient’s nutritional requirements receive 


special attention. Large amounts of 


fluids and electrolytes are likely to be 


lost, and these must be adequately and 
properly replaced. As Cattell and Wan 
ren*! point out, parasympathetic block 
ing agents, although theoretically indi 
cated, usually fail to produce anv ob 
vious acceleration in fistula closure. 
Biliary fistula is another postopera 
tive complication which is not rare. 


Bile may drain from around the site 
of the T-tube insertion in the com 
mon duct, from anastomotic 


leak, or if the gallbladder has been 
removed, from the cvstic duct o1 


bed 


usually close spontaneously. Because ot 


liver 
Like pancreatic fistulae, these 


the frequency of these two types ot 
fistulae, 


until drainage 


drains should be left in place 
if drain 
age persists, until a well defined tract 


has ceased, Ol 


has formed. 
third or 
line are 


with the 
anastomotic 


Complications 
gastrointestinal 
less frequent, possibly due to the ex 
perience of surgeons with this anasto 
mosis, as well as the size of the struc 
ture involved, and the possibility of 
“good serosa to serosa approximation. 
Since a subtotal gastrectomy is a part 
of the procedure, the complication of 
this operation itself is in addition to 
those which may occur as a result of 
the other two anastomotic lines. 

Hemorrhage is a complication likely 
to occur In pancreatic surgery because 
of the frequently accompanying liver 
damage with consequent low pro 
and the 


proteolytic enzyme bathing extensive 


thrombin time, presence of 
areas of recent surgical dissection. The 
main source of fatal bleeding at opera- 
tion is the portal vein, which must be 
separated from the pancreas, and may 
thus be injured. Less dramatic, though 
equally serious, is the postoperative 
bleeding from retroperitoneal vessels, 
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the pancreatic stump, or small brancly 
of the mesenteric vessels. Great. car 
therefore, is required to provide ad 
quate hemostatis 
Less common immediate com] 

tions of pancreatico-duodenectomy in 
clude diabetes mellitus 
be transient; acute pancreatitis, whicl 
after the 


trauma: and mesenteric vascular occly 


tends to subside operative 
sion'’, the result of direct injury to th 
superior mesenteric vessels in. the op 
erative dissection 
complications encountered in many ab 
dominal surgical procedure also exists 
ot course 

\ group of delaved complication 
have been pointed out by Cattell an 
Warren di 
betes mellitus, bleeding marginal ulcer 


Hoftert 


including permanent 


and ascending cholangitis 


reviewing the literature, found 11 cases 


of marginal uleer following 


atico-duodenal resection, 6 of whicl 


bled. We 


died in the 4th postoperative vear trol 


have had one patient wi 


this complication. To prevent this o 
currence, a satisfactory resection of the 
of the 
eration must be performed. Child® an 
feasibility 
at the time of resecti 


to prevent marginal ulcer. 


stomach at the time original op 


Owens!” discuss the 


vagotomy don 


The ultimate criterion in judging th 


value of radical surgery for carcinom 
is patient survival. What then are th 
fates of those on whom this pro lure 
is successfully accomplished? This ay 
parently depends on a number of fa 
tors, one of which is the location of 


the lesion. With regard to cancer o! 
the pancreatic head, Cattell and Pv 
tek", in 1949, stated that no patient 
up to that time had survived 5 years 
in spite of a number of attempt Phe 
picture has improved slightly, how eve! 
as more reports have become a\ tbl 
until at present there are 8 repo d5 
vear survivals following pancre« itic 


which May 


The gamut of other 
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the he 
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revi il: 
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SUTVIV. 
ported 
the al 
| tor 
ABLI 
CA 
itt 
| 
ABLI 
( 
Mat 
IcD 
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luodenal resection for carcinoma of 
the head of the pancreas (Table 1). 
(mpullary cancer on the other hand, 
reveals brighter prospects, At the pres- 


nt time there are 2] reported 5-vear 


survivals Fable 2 There are 3. re- 
yorted 5-vear survivals for cancer. of 
the duodenum, 2 for islet cell tumors, 


for sarcoma of the pancreas, and in 


IVE -Y1 
PHI 


SURVIVALS: 
OF THE 


AR 
HEAD 


ABLI | 
CANCER Ol 
ANCREAS 


Year 
Reported 
1951 
1951 
1952 
1952 
ttt 2 1952 
1954 
| 1954 


IVE-YEAR SURVIVALS: 
AMPULLA 


Ye ar 
Re port d 
= L948 

L949 
1949 
1949 
1951] 
1951 
| 195] 
1952 
1952 
1952 
| 1952 
l 1953 
1954 
1955 


PABLE 3 


Author 
hipple!39 
Bartlett? 
Child® 
Brunschwig?? 


Nadal®8 


McDermott and BartlettS? 
and Ure®4 


Moore 
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one the origin of the tumor was not 
stated (Table 3). It should be stressed 
that for the arbi- 
trary period of 5 vears does not neces- 


however, survival 
sarily imply that cure has been achiev- 
ed in pancreatic cancer, any more than 
in any other cancer. Regarding those 
who survive surgery without cure, the 
average survival time is not great, but 
somewhat better than the nonoperated 
cases. With pancreatic head lesions, 
the average survival in various series 
seems to be slightly over a yvear**?**. 
The figure approaches 2 vears with 
ampullary cancer, and with the remain- 
survival falls midway be- 
tween the two It is im- 
portant that many patients surviving 
operations have been relieved of their 


ing lesions 


symptoms, even if the malignancy is 
not eradicated, and are more comfort- 
able than those not operated upon, or 
those operated upon but not resected. 
With patients who are deemed non- 
resectable, but who are subjected to a 
palliative procedure of one type. or 
another, the average survival of those 
surviving the operation is short, averag- 


ing from 4 to 15 months for cancer of 


the head of the pancreas™. Parsons!"®, 
liowever, feels that palliative surgery 
offers survival comparable to that. of 
radical 

The operative mortality for pancre- 


surgery. 


ato-duodenal resections varies from a 
11% or 124°!" to 50% in earlier 
series®: Tt is  signifi- 


cant that the best results are the most 


le Ww of 


MISCELLANEOUS 


Location of No. of Year 

Carcinoma Cases Reporte d 
Head-isle cell ] 1945 
Not stated I 1947 
Duodenum l 1951 
Duodenum l 1952 
Islet cell carcinoma 1 1952 
Duodenum l 1953 
Sarcoma of pancreas | 1954 


3 
| 
th, 
th 
) 
whi ABLI | 
CANCER 
ak Ci 1 Zit 
I 1 | 
ti id ( 
+) 
ot 
+} 
T 
tiont 
ears 
rhe 
vel 
ibli 
15 


210 The American Journal of the 
recent, which suggests that experience 
with the handling of these cases is an 
important factor. 

At first glance it would 
appear that in view of the patients who 
have survived a pancreatico-duodenal 


Summary. 


resection for the arbitrary 5-year pe- 
riod, the procedure should be abandon- 
ed. Surgeons have been handicapped 
by inability to diagnose carcinoma in 
this region until it has reached a rela- 
tively 


advanced incurable 


and by the necessity of working in an 


stage, 


area where many vital structures are 
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SUMMARLO IN INTERLINGUA 
(See page 147 for original article 


Undas T in Hyperkalemia: Lor Differentiation ab Simile Undas T in 
Altere Conditiones 


Esseva interprendite un tentativa a differentiar undas T in hyperkalemia ab 
simile undas T in altere conditiones. 

Pro obtene) descriptiones objective del undas T le sequente tactores esseva 
determinate: le intervallo QT, le puncto oT (i.e. inception de T, definite como 
ille puncto del segmento RS-T que es le plus distante ab le linea connectente le 
junction RS-T con le apice de T), le puncto T/2 (i.e. puncto medie de T, definit 
como le loco in le ascendente phase de T ubi un medietate del amplitude de 1 
es attingite ), e le puncto aT (i.e. le apice de T 

Iste factores serviva a definir le sequente characteristicas del undas T: Alton 
es le relation inter le amplitude de T e le amplitude de QRS. Largor es le distantia 
inter oT e le fin de T. Symmetria es presente si le perpendiculo ab aT divide | 
largor in componentes equal. Ascendentia es le relation inte1 amplitude e | 
intervallo ab oT a aT. Acutessa es le relation inter le intervallo ab T/2 a aT « 
largor. Sveltessa es le relation inter amplitude e largor. 

Le characteristicas assi definite esseva comparate in le sequente 3 gruppos ar 
patientes: Gruppo A, consistente de individuos normal. Gruppo B, consistent 
de patientes con hyperkalemia. E Gruppo C, consistente de patientes sin dis 
equilibrio electrolytic sed con undas T simile a illos trovate in hyperkalemia. 

Altor, ascendentia, acutessa, e sveltessa esseva plus pronunciate in Gruppo 
B e C que in individuos normal. Sed solmente duo del characteristicas del unda 
T in hyperkalemia esseva de valor in differentiar los ab simile undas T in person: 
sin disequilibrio electrolytic. Iste duo characteristicas esseva (1) le frequent 


) 


occurrentia de restriction del largor e (2) le combination de marcate alt 
ascendentia, e acutessa con largor restringite. 

Un ligatura terminal de QRS o un unda S sin grosse allargamento de QR 
esseva un frequente constatation in le derivationes I e V¢ ab hyperkalemico 
Iste characteristicas de QRS va possibilemente esser de adjuta in evalutar und 
T in casos con suspicion de hyperkalemia. 

Hyperkalemia inducite per infusion in canes confirma le conception ql 
alterationes del undas T in iste condition es primari e non secundari a alteration 
de ORS. 

Es discutite le factores que causa difficultates in le diagnose electrocardi 
graphic de hyperkalemia. 
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TUMORS OF THE OPTIC PAPILLA 


By Henry P. Wacenrer, \I.D. 


SECTION OF OPHTHALMOLOGY, MAYO CLINIC AND MAYO FOUNDATION,?® 


ROCHESTER, 


\ RECENT atlas textbook of 
yphthalmic pathology'' states that the 
yptic papilla or optic disk is formed 
by the piling up of the nonmedullated 
fibers of the optic nerve as thev emerge 
from the scleral foramen and bend 
ver to become the nerve fiber laver of 
the retina. Its nasal portion is bulkier 
than its temporal portion. The retinal 
essels emerge through a central de- 
pression. The posterior boundary of 
the optic papilla is formed by the cribri- 
form plate (lamina cribrosa ), a mesh- 
vork of collagenous and elastic fibers 
hich bridges the scleral foramen. As 

constitutes merely an intermediate 
gment of the visual nerve fibers, the 
tic papilla is rarely the primary site 

pathologic processes. Most of the 

ianges found in it are . consequences 
lesions in the tissues with which it 
connected 

White and Loewenstein* stated 

it primary tumors of the optic disk 

rare and are not easy to diagnose. 
ey must be distinguished from in- 
mmatory processes and from con- 
nital anomalies. If it is decided that 
tumor is present, it must be deter- 
ned further whether the growth is 
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versity of Minnesota. 


MINNESOTA 


benign or malignant, a determination 
which is not always possible on the 
basis of ophthalmoscopic appearances 
only. According to Walsh**, the diag- 
nosis of neoplasm of the optic nerve is 
rarely made with the ophthalmoscope. 
When a mass is present on the optic 
disk, it must be remembered that in- 
{flammatory masses arise from the disk 
more freque ntly than do tumors. How- 
ever, tuberculomas and gummas are 
seldom confined to the disk alone. Also, 
secondary tumorous involvement of 
the disk is not too uncommon. Walsh 
noted that nerve tumors such as glio- 
mas or meningiomas are very rarely 
observed on the disk, but that colloid 
or neurofibromatous tumors have been 
described in cases of tuberous sclerosis 
and of von Recklinghausen’s disease. 
He observed that pigmented deposits 
on the disk are usually innocuous but 
that, at times, pigmented tissue is ma- 
lignant (malignant melanoma or mel- 
anosarcoma ). He called attention to 
the fact that a true primary tumor of 
the optic papilla may for a time be 
svymptomless, so that its presence is 
discovered incidentally by ophthalmo- 
scopic examination. Reese®? listed un- 
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der tumors of the optic disk hemangio- 
mas, hyaline bodies (driisen) and 
melanomas 

\ num 
ber of authors have noted that, though 


it is doubtful that a glioma ever has 


GLIOMAS OF THE OPTIC NERVE. 


its site of origin in the optic disk, it 
is possible for a glioma of the intra 
orbital portion of the optic nerve to 
progress forward so that it is visible 
Dandy‘ stated 
that, in one of his cases of astrocytoma 


ophthalmoscopically. 


of the optic nerve and chiasm,_a tumor 
nerve head been 
ophthalmoscopically 3% 


at the opt 
diagnosed 
vears previous to the intracranial sur- 
gery. In his resection of the entire 
intra-orbital portion of the optic nerve, 
Hummelt'® included the optic papilla 
which had shown ophthalmoscopically 
a choked disk which projected forward 
between 3 and 4 diopters in knoblike 
fashion. Histologic examination re 
vealed a diffuse spongioblastoma. 

In the atlas and textbook of ophthal 
mic pathology'* it is stated that, in 
cases of glioma of the optic nerve, the 
nerve head may be converted into 
glial tissue similar to that seen in the 
tumor proper. Reese*” called attention 
to the fact that in a case of glioma, 
whether in the optic nerve, the brain 
or the spinal cord, the growth increases 
in size by causing the neighboring pre 
existing neuroglia to proliferate. In 
cliomas of the optic nerve, this glial 
proliferation is seen at times as far 
forward as the disk and the contiguous 
portion of the retina. In some instances, 
it may attain considerable size and 
form a white or a cystic mass on the 
disk. 

In a 3-vear-old girl with unilateral 
exophthalmos, Wilson and Farmer! 
found that the optic disk of the af- 


fected eve could not be seen because 


it was covered by a large, grayish, 
elevated mass which extended tem- 
porally to the macular region and 


American Journal of the Medical Sciences + 


August, 1955 


about the same distance from the disk 
in the other meridians. The mass ap- 
peared to be cystic. There were no 
vessels on its surtace: the retinal ves- 
sels appeared to dip under it to reach 
tlie disk. Microscopically, the disk ap 
peared to be about 1.5 mm. thick and 
to be surmounted by a flattened mush- 
roomlike mass of about the same 
thickness and separated from it by a 
reflection of the internal limiting mem 
brane of the retina. This mass con- 


sisted almost entirely of glia, most of 


the cells being bipolar spongioblasts 
though some astrocytes were present 
also. A large amount of fibrous. tissue 
was intermingled with the glia fibers 
in the thickened optic disk. The intra 
orbital portion of the tumor was made 
up largely of bipolar spongioblasts 
Wilson and Farmer 


to be a spongioblastoma of the opti 


considered this 


nerve with extension into the optic 
disk. Thev stated that 9 similar cases 
had been reported and that “no dis 
tinction is made as to the exact point 
of origin of these tumors in the nerve 
we doubt that any of the gliomas aris 
primarily in the disk within the eve 
but this, of course, is a matter of 
speculation.” 

In a case of glioma of the optic nerve 
Verhoeff® found that the disk proper 
was replaced by a prepapillary nodule 
1.5 by 5.5 mm. in size, at the summit 
of which was a cyst 2.5 mm. in diametet 
which resulted from cystoid degenera 
tion of the neuroglia cells. Similarly 
in a 4-vear-old girl with von Reckling 
hausen’s disease and unilateral exoph, 
thalmos caused by an astrocytoma o 
the optic nerve, Davis* noted ophtha 
moscopically definite swelling of th 
nerve head measuring about 4 diopter 
in elevation. Histologic examination r 
vealed glial proliferation in the nery 
head extending through the lami 
cribrosa and large cystic spaces in tl 
retina adjacent to the optic disk. 
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MENINGIOMAS OF THE OPTIC NERVE 
SHEATHS. A meningioma arising in the 
sheath of the nes nerve also may in- 
vade the globe. In the proptosed left 
eve of a woman aged 48 vears, Coston® 
found that the optic disk was elevated 
between 5 and 6 diopters and showed 
generalized pallor, dilated capillary 
loops and two nodules on its te mpor al 
edge. The eye had been blind for 20 
vears. It was ensuite and the intra- 
orbital portion of the optic nerve was 
resected. Histologic examination show- 
ed a fusiform tumor which completely 
surrounded the optic nerve immediate ly 
behind the globe and had extended 
through the optic disk into the retina. 
Ihe nerve had been compressed by 
the tumor into a narrow cord and was 
ompletely atrophic. The tumor was 
dural endothelioma of the optic nerve. 

In the blind left eve of a 6-vear-old 
boy which was practically fixed in the 
rbit but was not proptosed, Ryan** 
disk. di- 
which the 
ptic disk and protruded into the 
treous. Histologic examination of the 


enucleated eye and the attached por- 


found a raised white mass. 


meters m= size 


m of the optic nerve revealed a vas- 
lar meningioma of the psammoma- 
is type arising apparently from the 
tra-orbital portion of the optic nerve. 
Seven months later, the remaining 
rtion of the tumor was removed by 


transcranial route. 
UMORS OF THE OPTIC DISK IN NEURO- 
LONTATOSIS 


Reese** estimated that 
bout LOY of the tumors of the optic 
ne ve reported in the literature have 
eon associated with von Reckling- 
ens disease. He noted that the 
pic nerve does not have the structure 
of peripheral nerve but rather that 
ol nerve tract similar to the tracts 
in he cerebral white matter, except 
tha it is subdivided into bundles by 
Vas ular fibrous septa entering from the 


Pla 


lhe nerve fibers composing these 
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bundles are further separated by a 
glial network made up of three types 

of cells, astrocytes, oligodendrocytes 
and microglia. No tumors arise from 
the microglia. The stem cell in the 
tumors of von Recklinghausen’s disease 
is the Schwann cell, which is not pres- 
Theretore, 
theoretically, the optic nerve should 
not participate in the manifestations of 
neurofibromatosis. However, the oligo- 


ent in the optic nerve. 


dendroglia cells in the optic nerve may 
perform the same function as the 
Schwann cells in the peripheral nerves 
and so may be involved in the same 
process. If this were true, the optic 
nerve tumor should be an oligodendro- 
vlioma, but in most instances gliomas 
of the optic nerve have been classified 
as astrocvtomas. 

In a patient with neurofibromatosis 
proved by biopsy of two tumor masses 

Goldsmith'® found tumors of both optic 
papillae which he assumed without 
histologic proof to be neurofibromas. A 
nodular growth of newly formed. tis- 
sue with striated surface projected for- 
ward from each optic disk. The mass 
on the right disk was elevated between 

and 5 diopters, that on the left disk 
diopters. Miedullated nerve fibers 
were present in each retina. Choroidal 
sclerosis was noted in each eye and 
healed central choroiditis in the right 
eve. 

Trueman and Rubin* described 
their ophthalmoscopic findings in the 
eves of a man in whom the diagnosis 
of neurofibromatosis had been yr 
ed by biopsy of skin nodules and 
tumors in the spinal canal. The ai 
disk of the right eye was about three 
times as large as that of the left eve. 
Its margins were replaced by a dough- 
nut-shaped gray mass approximate ly 3 
disk diameters in width and elevated 
3 diopters. This mass sloped outward 
into a collar of gray-white tissue com- 
pletely surrounding the disk. The sur- 
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face of the disk covered 
with a thick layer of gray-white semi 
translucent tissue which concealed the 


proper Was 


emerging blood vessels except at the 
periphery of the disk. This tissue was 
striated, nodular in places and heaped 
up in the center. There was a ring of 
around the collar 
which disk. The eve 
had been examined 16 years prev iously. 


choroidal sclerosis 


surrounded the 


According to the record made at that 
time, the optic disk could be located 
blood 


resembling 


only by means of the vessels. 
\ striated 
connective tissue and apparently con 
tinuous with the sheaths of the blood 


head. It 


would seem that the tissue was denser 


opaque tissue 


vessels overlay the nerve 
and covered more of the optic disk at 
that time 
amined by 
Since the eve 


histologic examination, the authors did 


than when the eve was ex- 


Trueman and Rubin‘ 


was not removed for 
not speculate on the precise nature 
of the abnormal tissue overgrowth. 

In the left eve 
died 3 years later with the presump- 
tive diagnosis of a neurofibroma of the 
Stallard*? 
hemispherical 


of a patient who 


acoustic nerve, observed 
ephthalmoscopically a 
mass ot newly formed tissue projecting 
forward from the optic disk. It was 
erayish and had a nodular surface, and 
its outline and edges were ill defined. 
By histologic examination, the tumor 
was shown to have arisen from the 
nerve head and to have infiltrated the 
retina on the temporal side of the disk. 
It did not penetrate the lamina cribrosa. 
It was composed of irregular-shaped 
bundles of 


clumps and 


neurocytes and neurofibrils with some 


sweeping 


cysts ana was classified as a neuroma 
of the optic nerve head. 

In the left eye of a 74-year-old boy, 
White 
upper two thirds of the disk covered 
by a smooth whitish mass 2 disk diam- 


half 


and Loewenstein*® found the 


cters in size. Two and a 


years 
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later the mass had increased in size 
to 4 disk diameters 
S diopters. The nasal part of the mass 


and 


and was elevated 


was covered with hemorrhages 
there were some small patches of vel 
lowish exudate near the tumor. The 
eve was enucleated along with a 9 
mm. segment of the optic nerve. Clin- 
ically the tumor resembled that de- 
scribed by Stallard. histo- 
logic examination revealed that it was 
composed of cells of a different type 
which thought to 


from the neuro-ectodermal cells of the 


However, 


were have arisen 
inner laver of the optic stalk. The 
tumor was classified not as a blastoma 
but as a phakoma, “a malformation re 


cembling a new growth developing 


from undifferentiated embryonic neuro 


ectodermal cells which normally would 


become misplaced or abnormal! 


evrow into glial and ganglion cells, an 
have 
in quantity.” 

HYALINI 
Tuberous 


SCLEROSIS AND 
DISK 


PUBEROUS 
BODIES THI OPTI 


SC lerosis ( Bourneville’s disease 1s 
usually classified as one of the phako 
matoses. According to Reese**, “Tuber 


ous sclerosis is included in the chapte1 


on glioma because: (1) It is essentialh 
a lesion of glial tissue. (2) It has some 
neoplastic characteristics. (3) The ev 
manifestations both clinically and 


microscopically are those of a tumor! 
like lesion of the retina and optic dish 
(4) The retinal lesion may be in thi 
nature of a true glioma.” Reese pi 
sented photomicrographs of such a 
sion which had appeared ophthalmo 
scopically as a rounded, elevated, grav- 
ish white mass on the temporal s le 
of the optic disk extending across the 
surface of the disk. 

Messinger and Clarke?> found in a 
proved case of tuberous sclerosis t iat 
the right optic disk was obscured by a 
white, shinv mass with nodular surt ice 
which was elevated 5 diopters. Hi-to- 


logic preparations showed a_ 
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overlying the optic disk, involving all 
the layers of the 
a portion of the optic 
central portion of the 


retina and invading 
nerve. In the 


tumor was a 


large irregular mass of ossification sur- 
rounded by calcium-containing con- 
cretions. The cells of the tumor were 


thought to be glial but were not spe- 
cifically classified. 

reached the conclusion that 
hvaline bodies, or driisen, of the optic 
are “ 


Reese 


a feature of the congenital de- 
velopmental anomaly known as tuber- 
stated, “They may 
appear as a ae of the fully deve ‘loped 


OUS sclerosis.” He 


protean disease, but more frequently 
they are seen as one of its manv clin- 
ical variants or formes frustes.” Oph- 


thalmoscopic: illy they have been de- 
scribed “as resembling a conglomera- 
tion of trog eggs or tapioca grains or 

s having | a «papular surface like a mul- 
berry” o1 r less trans- 
of 
Reese 
stated further that, microscopic: ally, the 
hvaline 


as Waxy, more O 


lucent masses composed 


conglomerate smaller masses 
anterior to 
may extend 


but are never found posterior to 


bodie are found 


the lamina cribrosa and 
it. Thev would seem to represent a con- 
nital 


which undergoes hyaline 


excess of immature neuroglia 
degeneration 
and calcification. Tarlau'! reported 
that he had observed in a patient with 
tuberous sclerosis a tumor of the optic 


nerve which was shown histologically 


to be an astrocytoma. He suggested 
th hyaline bodies in the disks are 
likewise astroblastic neoplasms of low 


growth potentialities and are at least 
related to, if not identical with, the 
manifestations of tuberous sclerosis. As 
stat od this section", 
r views of and of Tarlau 
hav. not as yet been proved to be 
a 

C.ambers 


prey iously in 


Reese 


and Walsh® stated that 


hival ne bodies in the optic disks may 
VCCI as a 


familial or hereditary a- 
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nomaly with or without associated 


symptoms or signs, in tuberous. scle- 
rosis, with optic atrophy (where the 
relationship as cause and effect is not 
clear), with retinitis pigmentosa, with 
aungioid streaks and pseudoxanthoma 
elasticum, and with high hypermetropia 
and cystic changes at the macula. In 
their cases, the authors were not able 
hvaline bodies in the disks 
with any specific disease process. They 
made the that 
the recognition of hyaline bodies in 
the disk makes intracranial 
very unlikely diagnosis. 
several 


to correlate 


interesting statement 
tumor a 
In only one of 
verified 
ther« 


hundred Cases of 
tracranial tumor were 
in the disks. 

Goldstein and 
their in the 
ution of a mass seen in the nasal part 
of the aids disk of an eye in which 
there was also oe ntary degenera- 
tion of the retina. The mass was com- 
posed of concentrically arranged layers 
without cellular separ ated 
from the surrounding tissues by a pro- 
liferating glial membrane. In the center 
of the mass was an area of definite cal- 
cification. The authors thought that 
hyaline deposition and later calcifica- 
tron had occurred as a result of degen- 
eration of neuroglia. 

McPherson?! called attention to the 
fact that hyaline bodies in the disk may 
simulate papilledema and may cause 
bizarre field defects. He reported 3 
cases of primary hyaline bodies of 
the optic nerve; one of the patients had 
no symptoms and one had ocular com- 
plaints only. The third patient com- 
plained of blurred vision and numb- 
ness of the tongue and of the right 
side of the face and the right arm. 
electro-encephalogram showed a 
borderline abnormality. The cerebro- 
spinal fluid did not show any abnormal- 
ity, nor did a pneumo-encephalogram 
and a_ventriculogram. The author 


hy aline 
bodies 
Givner'? reported 
histologic examin- 


structure, 
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21S The 


thought that this might have been an 
instance of subclinical tuberous sclero 
SIS as suger sted by Reese*! 

\NGIOMAS OF THE OPTIC Disk. In spite 
of the fact that true angiomatous tu- 
mors of the optic nerve or optic disk 
ure extremely rare, as noted by Reese*?, 
the subject is rather complex because 
of the 
different 


of these tumors. Thus Schieck** report- 


varied nomenclature used by 


uithors for the designation 
ed a case as a_ perithelioma, Sidler- 
Huguenin’> designated his case as an 


endothelioma, Carr and Stallard? used 


the term “angio-gliomatosis retinae” 
and Nastri and Basile** and Wilder®” 
regarded their cases as instances of 
von Hippel’s disease but used the 
terms “angioendothelioma” and “he-. 
mangiogliomatosis” respectively. The 
tumor described by Souders** was or- 


a glioma of the 
further ' 
as von Hippel’s hemangio 


iginally ( lassified as 


retina but, on study, was re 


Classifie d 


gliomatosis. Ophthalmoscopically this 
tumor presented as a large round, 
orange-colored mass arising appar- 
ently trom the temporal aspect of the 


disk and laterally toward 


the macula. It was slightly more than 
1 disk 


vate d 


extending 


Was ele- 
the 
mass appeared to surround the superiot 


diameter in size and 


21 diopters. \ portion ol 


temporal vein. A number of large ves 


sels were seen in the tumor; they 
seemed to arise from the retinal cir- 
culation 

Rados stated: “The dividing line 


between genuine blastomas. hyper- 


tumor-like 


malformation is not 


plastic proliferations and 
developmental 
sharp. But the angiomas, either tumors 
in the strict 


represent a 


sense or vascular malfor- 


mations, separate group 
among the diseases of the retina. and 
the terms angioma and angiomatosis of 
the retina (hemangioblastoma of von 
Hippel and Lindau) should not be 


used interchangeably.” In his opinion, 
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angiomatosis of the retina seems to 
fall clearly within the group of hered- 
itary The 


chiefly peripheral in location, with di 


blastomatosis tumors are 
lated afferent and efferent vessels; in- 
frequently the tumor appears at the 
posterior pole or at the disk. Kirby" 
likewise pointed out that the retinal 
tumor of von Hippel-Lindau disease 
which is considered to be one of the 
phakomatoses ) is a hemangioblastoma 
with a tendency to cyst formation. 
Cross" described a gray swelling at 
the nasal margin of the disk which was 
dilated 


and which increased rapidly in 


associated with several 
SIZC 
Histologic examination disclosed a vas 
cular formation at the 


disk which invaded the optic nerve but 


margin of the 


not the choroid. It was made up of a 
supporting framework containing glial 
endothelial 


nels which varied from capillaries to 


elements and many chan 


vessels as large as the main branches 
of the central 
thought that 

must be considered as a congenital ma! 


blood 


larges by expansion of pre-existing ves 


retinal vessels. Rados 


an angioma of this typ 
formation of vessels which en 
sels without proliferation of cells 
endothelial budding therefore 
definitely different from the hemangi 
blastoma, which is characterized by 
proliferation of embrvonic. vessels. 
Reese®” considers the lesions of \ 
Hippel’s disease to be either angiob!| 
tic or capillary hemangiomas. In t 
former, there are primitive endothelial 
cells without true vascular channels 
in the latter, capillary spaces appeal 
He presented a photomicrograph ol 
such a tumor of the disk and adjacent 
retina. 


of a lesion at the optic disk which he 


He presented also a drawing 
considered to be a Cavernous hen li- 
gioma, which he defined as charac! cr- 
ized by larger simple vascular speces 
lined by endothelium. Feig'* repo ed 
a case which probably belongec in 
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Progress of 


this group. Over and around the papilla 
Was an outspread network of blood 
vessels in which upper and lower lay- 
ers could be entangled 


lesion was 6 to 7 


distinguished 
with each other. The 
disk diameters in size. A recent hemor- 
rhagic extravasation was present in the 
vitreous at the 


Wallnes 


left eve of a 


time of his examination, 

and Moorman? 
) 

26-vear-old woman a red- 
about 4 

nasal half 

It was highly vascular and 


elevated 
liopte rs, Which covered the 


the disk 


vas composed of numerous small, round 


dish purple mass, 


masses so that it resembled a cluster 
{ grapes or a raspberry. They stated 
that Adler classified the lesion as a 
iernous hemangioma. There were a 


umber of 
t the 


idl bye Chi pre sent tor over vears W ith- 


skin 


lesion in the eve 


similar lesions on the 


trunk. The 


uit progressing or Causing any svmp 
toms. The authors collected from. re- 
rts in the literature data on 15 cases 


angiomatous tumors of the optic 
sk. Bight of the tumors were exam- 
d histologically; 6 were classified as 
n Hippel’s disease, 2 as endothelio- 


the 


uninations 


cases without histologic 


> were diagnosed as von 


as Cavernous an- 


dlisk, One 


clisk, One as 


ppel's disease one 
mai ot the 
na of the 


] 
t] retina and one 


as Venous al- 
angioma of 
hemangioma of 
t retina 
\CEMOSI 
NA. Krug 


interesting case 


HEMANGIOMA OF THI 
reported 
under the. title 

Venous Angioma of the Retina, Optic 
Nerve and Brain.” A man, 
21 years, had detective speech, 
idiness ol 


and 


Chiasm 


noise in the 
fatigability, de- 


Gait, a 


ear, restlessness. 


resion and mental deterioration. 
h Was an angiomatous lesion of 
the mucous membrane of the right 


sott palate and 
Hie cht side of the face and temple. 
the -ight eve was proptosed and blind. 


tonsillar fossa and 
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The retinal veins were greatly en- 
gorged and tortuous, and almost com- 
pletely obscured the optic disk. The ar- 
teries were not enlarged and _ arterio- 
venous Communication was not visible. 
The patient committed suicide. At 
necropsy, an angiomatous lesion 
found extending from the 


along the 


Was 
right retina, 
right optic nerve, the chiasm 
and the right optic tract to the right 
of the midbrain and via the right 
superior cerebellar peduncle to the 
right lobe of the cerebellum. Histologic 
examination of the globe revealed that 
so large that they Oc- 
cupied almost the entire thickness of 
the retina and protruded far into the 
vitreous chamber. At the entrance of 
the optic nerve were many large thin- 
walled vessels, most of which looked 
like veins. The central vessels in the 
lamina cribrosa were unusually 
lamina 


side 


the vessels were 


large. 
cribrosa, the 
the stem of the optic nerve appeared 
to be converted into a tangle of blood 
Similar, but even more strik- 
ing, blood channels were in the 


Posterior to the 


channels. 
seen 
chiasm. 
The case of Krug and Samuels*" ap- 
parently belongs in the group described 
by Wyburn- Mason*? under the title of 
“Arteriovenous Aneurvsm of Mid-brain 
Retina, Facial Nevi and Mental 
Wyburn-Mason stated that 
in most cases prese nting this syndrome 


and 
Changes.” 


there is a congenital vascular anomaly 
in the fundus on the side of the lesion 
in the midbrain. v be either 
a direct communication between an en- 
larged and tortuous artery 
(without an intervening 
von Hippel’s disease) or else a very 
great increase in the number, size and 
tortuosity of the retinal vessels. In 
some cases, the mass of blood vessels 
appears to cover the papilla. Often 
there is a tract of vascular tissue con- 
necting the lesion in the retina with 
the lesion in the midbrain. 


There may 


and vein 
tumor as In 
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American Journal of the 
Reese** classified lesions of this type 
as racemose hemangiomas of the ret 
noted that an 
tumor of the retina consisting of more 
fully 


OCCUF Il OM 


ina. He angiomatous 


or less developed vessels may 
area of the retina or over 
the entire retina, with or without a 
similar involvement of the midbrain 
This would appear to be a congenital 
vascular anomaly composed of vessels 
of nondescript tvpe which are diffe 


entiated with difficulty into arteries and 


veins As described by Wvburn 
\Iason there is increase in the num 
ber, size and tortuosity of the retinal 


vessels, and usually direct arteriovenous 


communications can be identified. 


Small aneurvsmal dilatations mav_ be 


seen on the involved arteries. The 


optic nerve may be involved, and us 


ually is, when the retinal lesion is 


associated with a cerebral hemangioma. 
CYSTS OF THE OPTIC DISK. In a 14-vear 
with retinitis 


old girl pigmentosa, 


Levine@! observed the development ot 
a grav, tubular, cystic mass at the 
nasal margin of the optic disk. It 


gradually increased in size until it pro 
truded 
Its base was apparently firmly at 
tached to the disk. A knoblike pro- 


original cyst re 


5 diopters into the vitreous 


trusion the 
sembled a daughter cyst. Verhoeff sug 
gested, in a personal communication to 
Levine, that the cyst had developed 
on the basis of gliosis with secondary 
cystoid degeneration. 
Durst 


papilla as congenital and acquired. In 


Levine quoted 


as Classifving cysts of the optic 


cases with congenital cysts there are 
usually other 
any blood vessels that are present are 


congenital anomalies 


visible only as empty strands, and 
there is often strabismus with ambly 
opia. cases with acquired cysts, 
there are often evidences of recent or 
old inflammatory processes in the deep- 
er structures of the eve and the ves- 


sels connected with the cyst. carry 
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blood thought that the lesion 


in his case was an acquired evst. of 


Levine?! 


the optic disk 
In the right eve of a 19-vear-old man 
reddish tu 


Seiwerth-Feric found a 


mor overlying the nasal, upper and 
lowe parts of the optic disk and ex 
tending into the nasal retina. It was 

to 3 disk diameters in size and was 
elevated 4 diopters Edema of the ret 
ina and macular degeneration were ad 
author thought 


tumeol 


ditional findings. The 
that the lesion was a primary 
of the optic papilla, either an angio 
endothelioma or an angiosarcoma. As 
the lesion 
month period of observation, enuclea 


progressed during ai 10 


tion was advised but was refused. The 
patient was seen later by Frances¢ hett 
and Babel'*. The mass was then el 
vated 7 diopters and extended 2 disk 
diameters into the nasal retina \ 
white patch with pigmented border 
was present in the macula. The eve w 

Histologic 


vealed cystoid degeneration of the e1 


enucleated examination re 


tire retina with a large cevst on. tl 
nasal side of the optic disk. In the w 
of this evst was a minute capillary al 
vioma originating from a branch of t! 
central artery of the retina. The auth 
thought that this 
form ot von 


might be a mor 
symptomatic Hipp 
Lindau disease. 

CARCINOMATOUS METASTASES TO. ‘I 
stated that « 


cinomatous metastasis May occur 1 


OPTIC PAPILLA. Reese 


the optic nerve proper or into the int 
orbital or intracranial portion of 
Davis" 


optic nerve sheaths repo! 


the observation of a = gravish w 
swelling of the nasal half of the « 
disk, 


observation and which he interp 


which increased in size 
as a metastasis from a_ scirrhous 
cinoma of the breast. The mass 
elevated 6 diopters, extended 
disk diameters into the nasal 1 
and was sharply divided from the 
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mal temporal side of the disk. The 
diagnosis was not confirmed by_ his 
tologic examination. In the discussion 
of Davis paper, Benedict! reported a 
case of histologically proved carcinoma 
of the choroid, metastatic from a car- 
cinoma of the rectum. Edema of the 
optic disk and detachment of the lower 
nasal portion of the retina lad been 
observed ophthalmoscopically, The 
tumor was found to have entirely sur 
rounded and covered the optic disk and 
was beginning to invade the disk but 
lid not extend bevond the lamina 
cribrosa 
In a blind right eve, MicDannald and 
Vavine described a light grav, slightly 
elevated mass starting about 2. disk 
diameters temporal to the disk and ex- 
tending into the disk. On histologic ex- 
mination this proved to be a metas- 
tasis from a carcinoma of the breast: 
t had been thought to be primarily 
the opti nerve with secondary in- 
Ivement of the choroid. The optic 
rve was filled with carcinoma cells 
vhich permeated the cribriform plate 
d involved the disk by replacing the 
rve fibers in a tuftlike arrangement 
viving the appearance of papilledema. 
jacent to the disk, the tumor growth 
tacked the retina and appeared in 
subchoroidal space. 
mn the case reported by Samuels", 
hitish mass covered the optic disk. 
lt appeared to be solid, had a globu- 
outline and resembled a conglom- 
tubercle. On histologic examina- 
the entire mass was found to be 
nade up of epithelial cells not char- 
cteristic for any gland in the body. 
Later, necropsy revealed that the pri- 
n tumor was a carcinoma of the 


stomach. Scuderi™ described a lesion 
t tie choroid with an associated pa- 
pill dema. Metastasis into the choroid 
ind optic papilla from a carcinoma of 
the breast was demonstrated _histo- 
lly. 


MALIGNANT MELANOMAS OF THE OP- 
ric PAPILLA. It will have been noted 
that, in a number of the cases describ- 
ed previously, the question might be 
raised as to whether the tumor arose 
primarily in the optic disk or whether 
it had extended into the disk from a 
site of origin in the adjacent retina or 
choroid. This point has been the sub- 
ject of considerable discussion, par- 
ticularly with regard to melanomas, be- 
cause the optic disk is generally re- 
carded as a nonpigmented structure. 
It is recognized that, on occasion, 
juxtapapillary tumors may incor- 
rectly interpreted as tumors of the 
papilla. As pointed out by Duke- 
Klder'’, beginning in the choroid near 
the disk, the growth may take the 
path of least resistance around the 
termination of Bruch’s membrane and 
through the intermediary tissue — of 
Kuhnt so that it lobulates over the 
nerve head and appears clinically to 
arise from this structure as a mushroom- 
shaped tumor. Reese** called atten- 
tion to the same mechanism and _pre- 
sented a drawing of a case in which 
the tumor protruded as a red, globular 
mass overlying most of the optic disk. 
Terry? reported a case of a malignant 
melanoma of the iris which had ex- 
tended along the ciliary body and 
retina into the optic nerve and through 
the lamina cribrosa, and another case 
in which a malignant melanoma of the 
choroid had invaded the retina and 
extended over the nerve head as a 
large, somewhat pedunculated mass 
end through the lamina cribrosa into 
the optic nerve proper. 

Reese stated that, although most 
malignant melanomas which appear 
clinically to originate in the optic disk 
actually have their primary site in the 
choroid around the disk and involve 
the disk secondarily, melanomas do 
sometimes develop primarily in the 
optic disk. This is possible because 
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lamina cribrosa stems from 


The 


lamina scleralis 


some ot the 


the choroid external laminae 
are continuations of 
the scleral elements adjacent to the 


he 


choroidalis are 


nerve. internal laminae (lamina 


continuations of 
they do 


choroidal elements. Usually 
not contain pigment, but melanoblasts 
may be found in them when the eve 
has a heavily pigmented uveal tract. 
The a poten 
tially The 
melanoblasts are located principally in 
the periphery of the lamina and thin 


out o1 disappear centrally. They can 


lamina cribrosa thus is 


pigment-bearing tissue. 


be seen ophthalmoscopically only 


when they are present centrally and 
visible in the base of the 
physiologic cup. A malignant melanoma 
may 


ment in the 


thus are 


arise occasionally trom 


this pig- 


lamina cribrosa. Rees« 
listed several re ported cases which he 
considered to be histologically proved 


cases of melanoma of the 


malignant 
optic papilla 

Reese called attention also to the 
fact that Hecks of jet 
black pigment may be seen occasion 
ally in’ the laver of the 
disk: they are probably excrescences of 


small isolated 


nerve fiber 


retinal pigment epithelium which have 
been set free and have migrated into 
the tissues of the disk. Duke-Elder 

stated that simple melanomas occu 
not infrequently on the optic disk as 
pigmentary plaques. They arise pre- 
sumably from uveal elements incor 
porated in the tissues of the disk. Ma- 
lignant melanomas are rare. However. 
any pigmented disk 
should be and, if 
there is any evidence of growth, the 
eve should be enucleated. According 
to the atlas and textbook of ophthalmic 
pathology™ 


mass onthe 


observ ed ( losely 


although these melanotic 
be lo- 


invasive and appear malignant 


tumors of the nerve head may 
cally 
histologically, there is no recorded in- 


of metastasis from one of them. 


stance 


al Sciences August, 1955 

An example of malignant m« lanoma 
arising primarily in the optic disk was 
Ophthalmo 
scopically, there was a bluish protrusion 


recorded by Levine** 


of the upper tempor i portion of the. 


disk, elevated 3 diopters The upper 
and temporal margins of the disk 
were obscured by edema. Histologic 


disclosed al densely pie 


occupving almost th 
half of the disk. The tu 
mor, which was composed of round 


cells 


arose apparently in front of the lamina 


examination 


mented mass 


entire uppel 


and spindle-shaped sarcoma 


cribrosa protruded into the vitreous 
chamber and penett ited the lamin 
cribrosa to invade the optic nerv 


proper. It did not involve the choroid 
In the case reported by Frv and 
De Long the site of origin of th 
tumor was not determined so definitel 
Ophthalmoscopically a pinkish whit 
disk diametet 


size Was seen at the lower nasal qua 


tumefaction about 


rant of the disk The margin of tl 
disk adjace nt te the \\ 
edematous and eles ited diopter 


Two weeks later hemorrhages wm 

large amount. ot whitish exudati 

covered the disk ind small deta 


ments of the upper and 


pre sent. SIX 


examination, the ret 


lowe) 
of the retina wer mont 
after the first 
totally detached 


clauc Oma 


Seconda 


Histol 


] 
scantils ] 


Was and 


had developed 


led 


examination revealed a 


mented malignant melanoma with 


ondary glial hyperplasia. The disk . 
Phe pom 


involved: the authors stated 
this 
from choroidal elements at the | 


of origin of tumor was prob 


nasal margin of the disc, or misp! 
choroidal elements within the dis 
self.” 

Cordes and Hogan'* observed a rk 


pigmented, slightly elevated, cn 
disk diamet 


size which covered the 


scribed mass about | 
lowe! 


of the disk. It increased in siz 


t 

t 

| 

\ 

: 

] 

retin 
t] 

{ 

in th 

t} 
li 
a 


Progress of 


. 3-month period of observation. His- 
tologic examination revealed avery 
darkly pigmented tumor which seemed 
to arise mainly from the tissues of the 
optic nerve anterior to the lamina 
cribrosa, and extended laterally into 
the tissues surrounding the nerve and 
posteriorly about 3 mm. bevond the 
scleral foramen. It was interpreted as 
malignant melanoma of the optic 
disk; there was no evidence that the 
tumor arose from the choroid. Also, 
Nakavama*' reported a histologically 
confirmed melanosarcoma primary in 
the optic disk. 
Paterson?> described a very inter- 
ting case in which he thought that 
malignant melanoma of the juxta- 
apillary choroid was associated with 
ongenital pigmentation of the optic 
lisk He found the optic disk coMm- 
pletely obscured by a feathery mass 
f dark brownish black pigment which 
ppeared to be in the superficial layers 
the disk tissue and which showed 
dial striation resembling that of 
wdullated nerve fibers but of black 
lor. Around the disk, especially be 
w and temporally, was an ill-defined, 
vhtly vellowish gray area which sug- 
sted a solid detachment of the ret- 
\pproximately t months later, this 
id detachment liad increased in size 
| secondary serous detachment. of 
lower peripheral portion of the 
retina had developed. Microscopically, 
nerve head was found to be con- 
rably enlarged by a=mass_ of 
isely black, pigmented tissue in the 
ve fiber laver, with smaller masses 
in the deeper layers as far back as the 
na cribrosa. This was interpreted 
congenital benign melanoma of 
th disk derived probably from the 
ina choroidalis of the lamina 
cri-rosa. In the juxtapapillary region 


a typical malignant melanoma of 
choroid. of epithelioid type. The 
ient-bearing cells of this tumor ex- 
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tended into the retina and also around 
the free termination of the lamina 
vitrea and through the intermediary 
tissue of Kuhnt into the nerve head. 

In the case reported by deVeer", 
there was pigmentation of the nerve 
head and of the adjacent superior and 
inferior portions of the retina and cys- 
toid degeneration of the macula. Dur- 
ing a 7-month period of observation, 
the disk became solidly pigmented. 
Histologic examination of the enucle- 
uted eve revealed a choroidal tumor of 
“flat” type which extended from just 
nasal to the disk to beyond the macula. 
The mass averaged 1 mm. in thickness 
and was moderately but irregularly 
pigmented. On the nerve head the 
pigmentation was heavier than else- 
where as the result of an infiltration 
that extended from the lamina cribrosa 
forward in a fanlike pattern toward 
the surface of the papilla and the ad- 
jacent retina. The cells of the tumor 
were predominantly of spindle type. 
Tumors were present in the choroid 
and could be seen curving around the 
margin of the lamina vitrea to enter 
the enlarged papilla. The pigmentation 
of the nerve tissues was seen to be 
partly within elongated — branching 
cells which had the appearance of 
chromatophores. Study of depigmented 
sections showed that the tumor was 
of mixed spindle B and fascicular type. 
When it was deprived of most of its 
pigment, the involvement of the inner 
parts of the disk and of the adjacent 
nerve fiber layer of the retina was not 
characteristically neoplastic. The pig- 
mented appearance of these tissues 
was due evidently to the presence of 
“non-neoplastic macrophages of chro- 
matophore morphology” which had in- 
gested pigment. The lesion was 
classified as a malignant melanoma of 
the choroid with secondary involve- 
ment of the papilla. 

DeVeer* expressed doubt that any 
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of the cases reported as melanomas 
of the optic papilla had been proved 
indisputably to have had their origin 
in the papilla. He critically evaluated 
the reports of LO cases of so-called pri 
mary melanotic tumors of the papilla 
He called attention to the fact. that. 
in most which a malig 
nant melanoma showed a major locali 
zation in the optic disk, the growth was 


eccentri 


Instances in 


and involved tissues bevond 
the margins of the disk. He concluded. 
“Lack of 


igin of 


convincing evidence of 
a malignant melanoma in the 
papilla after more than 50 vears of 
investigation suggests that perhaps no 
such lesion occurs.” 

Summary. The optic papilla, perhaps 
more commonly termed the “optic disk” 


head,” 


or “nerve may be involved by 
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tumors of various types. In some cases 
the tumor arises primarily in the tis 
sues of the papilla itself. Perhaps mor 
frequently, the papilla is invaded by 
tumor tissue progressing forward trom 
the optic nerve posterior to the lamina 
cribrosa or extending into. the papilla 
from the adjacent retina and choroid 
admitted that 


een thi 


It is generally benign 


melanomas by 
papilla and that the 


invaded by malignant melanomas hav 


papilla be 
thre juxtapapillary 


ing their origin in 


choroid) or other 
tract. Whether 


pigment in the tissues of the optic disk 


parts of the uvea 


COILS nital ce nNosits 


can be the primary site of deve lopme nit 


of a malignant melanoma still 


moot stion 
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The Interaction of Pain and Other 
Sensations. F. B. D.M.D.., 
Pu.D. ( De pt. ol Physiology, University 
of Pennsylvania, and the Naval Ai 
Development Center, Johnsville, Pa. 
Traditionally, pain is considered a dom 
inant sensation. If this is true then in 
the presence ot pain the threshold of 
other sensations should be raised, and 
the intensity of perception of other sen- 
sations should be decreased. We would 
also expect that the degree of such an 
interference would correspond to the 
intensity of the pain sensation. This 
idea was tested first experimentally on 
a series of human volunteers and sec- 
ondly on a number of dental patients 
with and without pain. The sensations 
tested were andition, vibration, and 
temperature sensation. The existence of 
interference of sensory perception in 
the presence of pain was confirmed. 
However, the degree of interference 
depended on the relative “attention to” 
and “attention from” the sensation test- 
ed. If the subject was able fully to con- 
centrate on the tested sensation he ob 
tained a normal threshold, but he did 
not perceive any pain at the time of 
testing. If the pain was of such inten- 
sity that the subject could not forget 
it, there was always interference with 
the sensory perception. The degree of 
test concentration (lack of interfer- 
ence) was found to be highest in 
trained investigators. Next came medi- 
cal students, and it was found lowest 
in clinical patients. Therefore, it is con- 
cluded that the sensory interference in 
the presence of pain is determined 
firstly by the intensity of the pain, and 


( 226 ) 


secondly by the cognitive disposition ol 
the subject, that is, his willingness and 
ability to concentrate on the test 
Chemical Structure and Action in 
Meperidine-Type Analgesics. |. \ 
GLaSssMAN, Pu.D., I. Lercuax, R.N., S 
WALKENSTEIN, Pu.D., ANd J]. 
M.D. (Wveth Institute for Medical Re 
search). A number of 7 membered 
phenyl heterocvclic compounds related 
to meperidine have been synthesized 
in our laboratory and studied pharma 
cologically. In general the changes in 
analgesic potency resulting from modi 
fication of the 4 phe nvlazac vi loheptan 
molecule do not alwavs parallel those 
observed to occur with meperidine 
These mav be summarized as follows 
1) Removal of the 4-phenyl radical on 
its replacement bv other radicals cause 
Absence 
of the 4-carbalkoxyv radical also results 
in compounds that are less active than 


loss of analgesic potency. 9 


meperidine 3) The carbon to oxvgen 
linkage at the 4 position enhance 
analgesia but this does not approach 
the activity observed with the corres 
ponding meperidine analog. 4) Substi 
tution of a ketone for the carbalkoxy o1 
acvloxyv radicals together with substitu 
tion of 4-meta-hydroxy phenyl for the 
i-pheny! radical in the 7 membere: 
ketobemidone analog does not increas: 
the analgesic activity. Similary, the 

membered Nisentil analog has weal 
analgesic action. Unlike meperidin« 
substitution of alkyl groups into th 
azacycloheptane ring, either in the 

or 3-position, enhances the analgesi 
potency so that it is equal to or exceed 
that of meperidine. One of th 
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Progress of Medical Science: 


t-carbethoxy-1-methyl-4- 
phe nvlazacyclohe ‘ptane appears to be 


compounds, 


particularh interesting because it has 
analgesic action, fails to depress respir- 
ation even at doses that produce mark- 
ed depression in blood pressure, and 
does not induce in cats morphine-like 
excitement or hallucinatory behavior: 
the latter properties may be related to 
lack of euphoria and lack of addiction. 
Some Aspects on the Hypothal- 
amic Organization of the Nervous 
Mechanism Regulating Food Intake. 
LARSSON (Department of Physiol- 
ogy, Roval School, Stock- 
holm, and Department of Physiology, 
University of Pennsylvania). In the 
classical work “The Control of Hunger 
in Health and Disease,” Carlson (Chi- 
cago, 1916) gives a very interesting 
review of the literature dealing with 
the problem of hunger. Carlson classi- 
fied the different conceptions of this 
ensation under three main theories 
vhich are still of current interest. One 
theory referred hunger peripheral, 
nother to central, and the third to a 
ensation of general origin. The work 
by Carlson, Cannon and others indi- 
ited that the so-called hunger con- 
tractions were of importance for the 
nset of hunger. Sherrington and later 
(Crossman and others showed that total 
nervation or removal of the stomach 
s no predominant influence on the 
od intake. However, the fact remains 
it hunger contractions exist and that 
m the stomach we get a subjective 
ling that we are hungry. | 
With the evolution of neurophysiol- 
it was possible to study the role of 
brain in the regulation of food in- 
e and the fundamental work by 
| etherington (Am. J. Physiol., 133. 
1941), Brobeck, Tepperman and 
ig (Yale J. Biol. Med., 15, 831, 1943) 
s done. They found that bilateral 
truction of the ventromedial hypo- 
dlamic nucleus was followed by the 
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development of obesity. This was found 
to be the result of a primary increase 
of food intake. 

Later Anand and Brobeck (Proc. 
Soc. Exp. Biol. & Med., 77, 323, 1951, 
and Yale J. Biol. Med., 24, 123, 1951) 
found in rats that bilateral destruction 
of the lateral hypothalamic nucleus was 
followed by a complete absence of 
eating. Recently Anand (J. Physiol., 127, 
143, 1955) has confirmed these e xperi- 
ments in cats and monkeys. Briigger 
( Helvet. physiol. acta, 1, 183, 1943), 
who compiled the results of electrical 
stimulation earlier done by Hess in 
unanaesthetized cats, found that stim- 
ulation in the vicinity of the mammillo- 
thalamic tract resulted in bulimia. Del- 
gado and Anand (Am. J. Physiol., 172, 
162, 1953) reported increase of food 
intake after repeated electrical stimula- 
tion of the lateral parts of the hypo- 
thalamus. 

Electrical stimulation of the lateral 
hypothalamus in goats with Hess's 
technique and injections — of small 
amounts of hypertonic solutions re- 
sulted in hyperphagia and rumination 
(Acta physiol. scandinav., 32, Suppl. 
115, Part 1, 1954). Chewing and licking 
as single effects were also obtained in 
this region. Bulimia was also observed 
after stimulation of the dorsal nucleus 
of the vagus. 

Biochemical studies of different  re- 
gions of the hypothalamus in rats show- 
ed that the uptake of radioactive iso- 
topes in the parts including the lateral 
and ventromedial hypothalamic nuclei 
was increased in hungry rats compared 
controls (Acta physiol. scandinav. 

2, Suppl. 115, Part II, 1954). The ah 
He amounts of ATP and creatine- 
P were markedly increased which 
suggested an increased functional ac- 
tivitv. Evidence for an increased blood 
supply to the region in question was 
also obtained. 

The results can be related to the 
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conception of W. R. Hess (Basel: 
Benno Schwabe, 1948) of the hypo 
the regulating 
region not for a single function, but 
for functional patterns both 
motor and vegetative systems are co- 
ordinated. 


thalamus as superior 
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Lesions Produced by the Intra- 
arterial Injection of Propylene Glycol, 


a Pharmaceutical Vehicle. HArotp M. 


Peck, M.D., Bruce B. Byuam, 
AND PeTeR G. SCHLOTTERER, M.S. 
(Pharmacology Section, Sharp & 
Dohme, Division of Merck & Co., Inc.. 
West Point, Pa.). Reports ot severe 


tissue damage which may progress to 
gangrene atter the intra-arterial inje« 
tion of various agents have appeared 
in the literature. Most of the 
were known to be irritating and the 
intra-arterial Injections were accidental. 
However 


agents 


such materials as whole 


blood or Hartman’s solution have been 
reported to produce similar reactions 
Some 


preparations designed for intravenous 


occasionally pharmaceutical 
administration use high concentrations 
of propyl ne glycol to render the agent 
soluble or to overcome instability. The 
tissue reaction to propylene glycol was 
studied to determine the danger of 
intra-arterial injections of such prepa 
ations. Propylene glycol (1), a solution 
of vinbarbital in propylene glycol (2 
Giftord’s solution (3 
buffer in (2 
were 


employed as a 
and physiological saline 
the 
arteries of dogs. Propylene glycol (] 


injected into femoral 
produced severe reactions consisting 


of tenderness, discoloration and mias- 

sive edema of the involved leg. Prep- 

aration (2) produced a similar reaction 


only after a second injection into the 
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The 


other agents (3 and 4) did not pro- 


same vessel several later. 
duce significant changes in the limited 


number — of experiments. Histomor 
phologic changes following injection of 
(1) or (2) consisted of edema, muscle 


necrosis, arteritis, arterial thrombosis, 
arterial endothelial proliferation and 
fibrosis of the muscle and connective 
tissue. 

The Permeability of Normal Lym- 
phocytes and Their Neoplastic Coun- 
terparts to Polyhydric Alcohols. B. 
Lucke®, M.D., H. G. Hempuimnc, Px.D., 
AND J. Maker, (Depts. of Pathology 
ond Physiology, University of Pennsy] 
School of Medicine, Philadel 


phia ). The first phase in a physiological 


Vahila 


analvsis of normal and neoplastic cell 


-membranes was carried out in a study 


of the extent to which these membranes 
behaved as “sieves.” The rates of pene 
tration of a series of homologous poly 
hydric alcohols of increasing molecula 
and 


volume measured 


bility 


were permea 


The 


calculated 


constants were 
rate of movement of water out of the 
cell (exosmosis) was also measured 
Three types of lymphoma cells wer 
compared with their corresponding 


No. statisticalh 
significant differences could be found 


normal lymphocytes 
between the neoplastic cell and its nor 
mal counterpart for water or for an 
of the polvhydric alcohols. For an 
given cell, normal and neoplastic, tl 
rate of penetration was ethylene gly 
diethylene glycol triethylene gl 
col > glycerol, that is, decreasing rates 
with increasing molecular volume. This 
would indicate sieve-like properties of 
the same degree in both types of ce 


My Lire With THe Microspes. By SELMAN A. 

WAKSMAN, Director of the Institute of 
Microbiology, Rutgers University. Pp. 364: 
1 ill. New York: Simon & Schuster, Inc., 
1954. Price, $5.00. 

In the matter-of-fact manner characteristic 
of a scientist, Doctor Waksman relates his 
progress from the steppes of the Czarist 
Ukraine to the 1952 Nobel Prize in Physiol- 


ogy and Medicine. Notable is the insight he 


gives to the mental processes of the true 
scientist. Here, indeed, is a man who “eats 
ind sleeps” his research. His pattern of life 
is not just the necessary consequence of an 
intense drive to obtain stature; rather, it 
serves to illustrate how thoroughly a scientist's 
vocation and avocation are one and the same. 
For the young student Doctor Waksman’s 
wcount should be nothing short of inspira- 
tional, And his contemporary scientists will 
find it continuously interesting because of the 
frequent personal comments, but rarely philo- 
sophical reflections, upon the world of scienc« 
he has known S. 


INrerview, Vou. 1. DIaGNosts. 
By Fevix Deurscu, M.D., AND WILLIAM F. 
Murpny, M.D. Pp. 613. New York: Inter- 
national Universities Press, 1955. Price, 
$10.00 

Tuts is a book by two psychiatrists who 
have for many years been interested simul- 
taneously in the problems ot psychosomatic 
nedicine and in developing a technique of 
eliciting information from the patient in a 
ianner serving both the aims of diagnosis 
ind therapy. The senior author has written 
ibout this in the past under the heading of 
Associative Anamnesis.” History taking, by 
this method, is presented verbatim showing 
the interviewers technique in gaining per- 
inent information and how he leads the 
atient to therapeutic insight. It demonstrates 
vhat the psychiatrist should listen for as 
ell as illustrates how he should communicate 
he meaning of the patient’s material back 
) him. It is intended primarily for the psy- 
hiatrist in training but could be utilized 
lvantageously by the internist or specialist 
vho has already attempted to incorporate 
sychotherapy within his therapeutic arma- 
ientarium. The cases deal with more than 


BOOK REVIEWS AND NOTICES 


a dozen psychosomatic syndromes from head- 
ache to pruritis. There is a short bibliography. 


O. E. 


THe Kipney. Ciba Foundation Symposium. 
Edited by A. A. G. Lewis, M.D., G. E. W. 
WOLSTENHOLME, O.B.E., AND JOAN ETHER- 
INGTON. Pp. 333; 125. ills. Boston: Little, 
Brown & Co., 1954. Price, $6.75. 

THis volume contains a verbatim account 
of the proceedings of a symposium on the 
kidney, which was arranged by the Ciba 
Foundation and the Renal Association, and 
held in London during July, 1953. The pub- 
lished report includes all 22 papers which 
were presented at the meeting and the 
discussion provoked by each. The broad 
scope ot the material covered is evident from 
the titles of the 5 sections into which the 
papers are grouped: 1) Structural and Func- 
tional Relationships in the Kidney; 2) Tubu- 
lar Functions other than the Regulation of 
Acid-base Balance; 3) Renal Share in the 
Regulation of Acid-base Balance; 4) General 
Problems of Electrolyte Excretion; and 5) 
Renal Share in Volume Control of Body 
Fluid. 

Clinicians as well as physiologists, histol- 
ogists, pathologists and biochemists who are 
interested in the kidney will find this book 
to be both informative and stimulating 


TexrBook oF Mepicine. Edited by Sin Joun 
ConyBEARE, k. B. E., M.C., D.M. (Oxon.), 
F.R.C.P., Physician to Guy's Hospital, Lon- 
don, and W. N. Mann, M.D. (Lonp.), 
F.R.C.P., Physician to Guy's Hospital, Lon- 
don. 11th ed. Pp. 906; 40 ills. London: E. 
& S. Livingstone, Ltd., 1954 (Williams & 
Wilkins Co., Baltimore, U. S. Agents). Price, 
$8.00. 

THe appearance of eleven editions, since 
its first publication in 1929, is good evidence 
of the popularity of this practical textbook. 
As in the first edition, the effort has been 
directed to provide the essentials of medicine 
as concisely and at as reasonable a price as 
possible. The present volume contains 25% 
more words, yet by reason of a new format, it 
is slightly smaller than its immediate prede- 
cessor. The format is convenient and the illus- 
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ANGINA Pecroris. By Prot Dr. W H 


Hauss, Protessor of 
versity Krankturt 

Stuttgart: Georg Thieme 
Medic il 


Medicine. Goethe | nl 
Main Pp 394; 127 
Verlag, 1954 
Book Corp 


Price, $14.15 
hly competent presentation 
t Si ( l I VeTIng the manifold ispects 
f the pr 1. After a basic survey of the 
ut \ logic, clinical etiologi« 


discussion of electrocardio 


I there follows i detailed 
descripti f iwina without infarction (with 
id wit t ronary artery disease ind with 
ntarction. How the whole organism responds 

irdia nfarction is convincingly demon 
trated. The differential diagnosis is imply 

lered, ] irticularly with respect to dis 

ises OF the hest and of the abdomen The 
iptel MONOSIS TeVE ils the Creat clinical 


l 


f the author Therapy considers 


the anginal attack (with and without infar 
nd term management of the 
by ingina, ind there are 
\ ) retical and practi il onsid 
erations lvice of the author to treat 
ll patients afflicted by cardiac infarction 
t eh f strict bed rest is too severe 
It is to hope | that treatment of angina 
by means of radioactive iodine will becom 
b] her countries H. R 


LEXTBOOK OF OPERATIVE SuRGERY. By Eri 
F.R.C.S.EN Surgeon, Royal Infirmary of 
Edinburgh. Pp. 853; 623 ills. London: E. & 
S. Liv tone Ltd., 1954 Williams & 
Wilkir ( Baltimore, | S Agents 
$150 

THE titlin this work as a textbook of 
perative irgery is certainly quit proper 
It is certainly far more than an atlas of opel 
tive surgery It could be considered 1 com 
plete textbook of surgery except for the fact 
that, in many of the chapters, the diagnosis 


s not mentioned at all or is mentioned in a 


omewhat sketchy fashion. The book is quite 


readabk the styl being somewhat that of 

teacher discussing the subject matter with 
his colleagues. The author borrows freely 
from the current surgical literature. In a way. 
this is not a complete surgical text since 


into much detail about such 
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branches of surgery as genito-urinary surgery, 
Surgery and 
| 


brief in its discussion of 


orthopedic neuro-surgery, it 1s 


somewhat thoracic 
surgery and is quite sketchy in its reference 
surgery. lt would seem to me to 


book for thre 


since it discusses fully the 


to vascular 


be an excellent young surgeon 


surgical logic and 


reasons for surgical treatment in a very cleat 
ind easily understood fashion Anyv surgk il 
resident or serious student of surgery would 
surely appreciate this work G. BR 


PULMONARY Diseases. Edited by Roscoe | 


PULLEN. M.D.. Professor of Medicine and 
Dean, University of Missouri School of 
Medicine. Pp. 669; 195 ills., 4 plates, 1 in 
color Philadelphia Lea & Febiger, 1954 
Price $15.00 

THis is a practi il text on wiou ispects 
of diseases of the lungs. There are eighteen 


Physiological Basis 
Interacting Mech 
nd Circulatory Sys 


chapters devoted to The 
of Pulmonary Disease, The 
inisms in the Re spiratory 
tems, Introductory Consideration of Respira 
Bronchitis, Bronchial Obstru: 
Asthma Bronchiectasis Be 
nign Tumors of the Lin Bronchogenic Cat 
Pneumonias Mycoses 
Infection of the Lungs 
Alterations of the Lungs; The 
Mediastinun Phe 


torv Intections 


tion, Bronchial 
cinoma, Puberculosis 
Animal Parasitic 
Structural 


Pleura Phe Diaphragm 


ind Injuries of the Thorax and Its Contents 
The twenty contributors are all experienced 
teachers and clinicians, and have documented 
their material with adequate reference The 
illustrations are numerou nd excellent. The 
book should prove useful t practitioners and 
students 
SURGERY OF THE Hearr. By Cuarces 
BaiLtey, M.D., M.S \lep 


tessor and Head ot the 


H ihnes 


Department of 
ann Medical Col 
*hiladelphia Pp. 1062 
Philadelphia Le 


$25.00 


Thorac Surge ry 
lege and Hospital, 
1452 ills., 


& Febiger, 1955. Price 


} color plates 


Tue book be Vins by dis USSING In sore ce 
tail the 
brings out the 


development ot irdiac surgery It 


fact that 


developed verv slowly until the past 5 to LO 


irdiac surgery 


vears he 
Baile 


cess that has been attained with several op 


pioneer work of such men as D1 


among several others, and the suc 


erations, especially mitral commissurotomy 


has thrust this field of surgery into the lime 
light in Bailey 


cise 


recent years. Dr 


in 


thie development and scope of cardiac sur- 


gery as only a man of his experience could 


The author does not hesitate to use certain 
of his associates as collaborators; for example, 
there is an excellent chapter on anesthesia 
for cardiac surgical operations by Dr. Ken- 


neth K. Keown: but, for the most part thre 
vork reflects rather closely the ideas of the 
iuthor 


Dr. Bailey juotes the literature) volum 
inously At his fingertips are advances in 
irdiac urgery to the latter part ot 


L954. The book is re markably up-to-date but 


it is checked over, one quickly gets the 
lea that. if mneone else does not make this 
wk Obsolete within a reasonably short pt 
d of time, Dr. Bailey himself, with )is 
ithusiasti progressive approach to the 
bject, will mike it so. It will be necessary 
bring out other editions at fairly fre- 
ent intervals to keep up with the rapid 
bein ade in this sub-specialty of 
rgery which has been so long neglected 
Dr. Bailey draws on his tremendous ex 
rience in explaining a variety of cardiac 
rocedures and indicates the rationale be 
nd each. TI am afraid that, in his enthus 
! he often fails to separate the proven 
wedure from one which may or mav_ not 
rk. He seems to have more enthusiasm for 
rtain procedures in this book than seems 
be justified at the present moment. His 
ire most progressive, but only time will 
ll whether many suggested procedures will 
standard practice. For example, 
ley See! t have almost solved — the 
ble litral regurgitation and seems 
t opti t in his approach to the prob 
of aortic stenosis, but these conditions 
given most people considerable troubk 
probably will continue to do so for some 
in the future. This book justifies many 
tively blind endocardiac procedures, he 
the oft proven surgical axiom that ade- 
te exposure is the first principle to good 
itive surgery. The author discusses such 
ires as hypothermia and the heart-lung 
hine as adjuncts to definitive cardiac 
ry. He covers the field quite thoroughly 
juite well and very optimistically. It is 
ult to think of any present known cardiac 
tion which is not mentioned and, in 


instances, fully discussed in this very 
written book 
ncerely believe that this book is not only 
tial in getting up-to-date on cardiac sur- 
of now, but will, in the future, attain 
al significance as further advances 
tide in this spectacular surgical field. 
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Anyone interested in this subject must surely 


purchase a COPS ot this book GC. R. 


SNIMAL AGENTS AND Vectrors OF HUMAN 
Diskase. By C. Faust, M.D., Pu.D., 
Protessor of Propical Diseases and Hygiene, 
Pulane University of Louisiana, Pp. 660; 
216 ills, 9 plate s, one in color. Philadelphia: 
Lea & Febiger, 1955. Price, $9.75. 

fis is a concise and practical cle scription 
of the animal agents which parasitize man 
and those which act as vectors of human dis- 
case. The first section deals with general in- 
formation on The Natural History and Kpi- 
demiology of Animal Parasites; The Classifica- 
tion of Animal Agents and Vectors; The 
Pathogenesis and Symptomatology of the Dis- 
eases which they Produce; Their Diagnosis, 
lreatment, Prognosis, Control and Prevention. 
Subsequent sections take up in more detail 
Protozoan Agents including Intestinal 
Protozoa; Malarial Parasites and Other Blood 
and Tissue Protozoa; The Round Worms ot 
the Digestive Tract and The Filarial Worms; 
he Tape Worms; The Flukes and The 
Schistosomes Other Helminths and The 
Leeches; The Various Arthropod Agents and 
Vectors: Other Invertebrate and Vertebrate 
Agents including Fishes, Reptiles and Certain 
Mammals. There is a final section on Diag- 
nostic, Cultural and Immunological Technique 
The illustrations are numerous and excellent 
fhe author brings to his task a long exper- 
ience in the practical aspects of parasitology 
both in this country and abroad. The book 
Is highly recom nded. R. k 


PRACTICAL MANAGEMENT OF DISORDERS O1 
rue Liver, PANCREAS, AND Bivtary TRACT. 
By Joun Twiss, M.D., and 
Oppennem, M.D.. New York University 
Postgraduate Medical School. Pp. 653; 136 
ills., and 7 plates, 3 in color. Philadelphia: 
Lea & Febiger, 1955. Price, $15.00. 

Tue authors of this book undertook the 
ambitious task of correlating the practical 
management and inter-relationships of a 
group of diffic ult and often poorly understood 
disease conditions. Since their interest and 
experience has been mainly in diseases of the 
biliary system and_ extrahepatic ducts, the 
coverage of these particular subjects is more 
complete than is that of the liver or pancreas. 
Unfortunately, the proposed management of 
such controversial disorders as post-cholecys- 
tectomy syndrome and hypertrophic biliary 
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rican Journal ot thre \fedical Scrences \ugust Yoo 
VSKI ‘ not alwavs agree with what The author who had bee erely WV ma 
enerally pted. The basis for thei ed at Gallipoli that he long unable to 
} not been substantiate practice had taken to literary \ work 
thers. | proce re of culturing duodena m pol vell edi i CSeorge At ron 
tents receiv eventually to plam book about the 
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ta i ll re Vou 

EI \lepI HN t I t I 
Pioneers. By J]. M.D t t to t te of a 4-4 
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inti-thyroid drugs, anti-histaminics, organ ex 


tracts, vitamins, serums and = vaccines, plant 
products local anesthetics, and miscellaneous 
dru The author brings to his task a long 


eXp rience m all phases ot allergy and a fine 


talent for writing. The book is highly recomis 
mended R. k 
GENETICS AND THE INHERITANCE OF INTI 
GRATED NEUROLOGICAL AND PsyCHIATRi 
Parrerns. Proceedings of the Association for 
Research Nervous and Mental Disease, 
Volum by Davenrorr Hooker 
Pu.D CLARENCE C. Hare, M.D. Pp 
125; 77 ills. Baltimore: Williams & Wilkins 
( 1954. Price, $10.00 
IN the volunie, the Association has atte impt 
| to 1] ind iSSESS tha findings and 
hinking which has accumulated in the past 
1) years. The book is divided into two parts 
the first deal with “Genetics, Human In 
eritance ind) Environmental Effects”: the 
d with “Neurological and Mental Pat 
sand Their Inheritance 
In Pa 1, Dr. Albert Sabin’s experimental 
idies n e have shown that resistance 
usceptibility to certain virus affecting th 
ervous syst an be inherited. Anne Anas 
si indicate the necessity of consideration 
t the interaction of inherited and acquired 
nents behavior 
li Part eighteen chapters discuss 
rou bjects such as the inheritance and 
elopment of intelligence epilepsy, mi 
t psychotic behavior. It was 
ited that st epileptics who wished to 
rear hildren should be encouraged 
» so. Studies Gn psychosis urge a consid 
tion otf both the factors of heredity and 
ironmen \ concluding chapter the 
plication of genetics to human problems IS 
st helpful. This book brings us up-to-date 
field which has been marked with much 
fusion 
Basts or Prac 
ick. By Herserr. Best, M.D.., 
R.C.P.( CANADA Professor of Physiology, 
versity of Toronto, and Norman Burkt 
vyLor, V.D., M.D., F.R.S.(Canapba ), Pro- 
ssor of History of Medicine and Medical 
terature, University of Western Ontario. 


th ed. Pp. 1357; illustrated, Baltimore: Wil- 
ums & Wilkins Co., 1955. Price, $12.00. 
\LL physicians will welcome the new edi- 
n of this splendid text. Originally written 
serve as a link between the laboratory and 
clinic so that continuity of physiological 
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teaching could be promoted throughout the 
pre~¢ linical years in medical schools, this work 
has established itself 
only for 


as a reference work not 
teachers and students but more par- 
ticularly for practitioners who find here the 
best help in keeping abreast of developments 
Phe revision has been most thorough: indeed, 
the most extensive since the first publication 
of the book. At the 
of old) material has made. it possible actually 
slightly the size of the volume. It 
IS highly recone d to all medical re aders 


R. 


same time the elimination 


to reduce 


Researncu, Vouume Il 
Satu AND M. A. LAUFFER 
New York: Academic 


S700 


ADVANCES IN) Virus 
Edited by kK. M 
Pp. 312; 50 ills 
Inc., 1954 


IN. this 


Press, 
Price, 


volume, the editors continue the 


policy of presenting critical review articles 


on representative viruses Causing diseases of 


man, animals plants and bacteria. The sub- 


yects considered include the following: “In- 
heritance of Resistance to Viral Diseases in 
Plants.” by F. O. Holmes: “Inhibitors and 
Plant Viruses.” by F. C. Bawden; “Incom 
plete Forms of Influenza Virus.” by P. von 


Magnus 


ment in 


“Characteristics of Viral Develop- 
by W. W. Acker- 
mann and Francis |r.; “Action. of 
Ionizing Radiation on Viruses,” by Polland; 
“Chemical Constitution of Viruses,” by C. A 
Knight; “Electron Microscopy of Viruses,” by 
R. C. Williams; and “Hydration of Viruses,” 
by M. A. Lauffer and I. ]. Bendet. The vol 
umes of this authoritative highly 
recommended to anyone interested in funda- 


Isolated Tissues,” 


Thomas 


series) are 


mental aspects of virology cE 


PRACTICE O1 ALLERGY By WakREN 1 


VaucHan, M.D. Revised by |. Harvey 
Biuack, M.D. 3rd ed. Pp. 1164; 335 ills. St. 
Louis: C. V. Mosby Co., 1954. Price, $21.00. 


Wuen the first edition of this 
peared in 1939, this reviewer was pleased to 


authoritative, well- 


work ap- 


speak of it as an accurate, 
written, complete presentation of our knowl- 
edge of allergy and especially of its clinical 
aspects. Dr. Black. in the second edition in 
1949, rescued this fine volume from imminent 
oblivion by an excellent revision; and in 
this the third edition he has done an even 
better job. Encyclopedic in its nature, the work 
nevertheless has a decidedly clinical slant. 
The numerous illustrations are excellent and 
well selected. The result is the best textbook 
on allergy. No allergist can afford to be with. 
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tion deals with th pathophysi 

yt t The second section cle ils with 
nical ispects of the febrile disorders 
ng fever types the causes of fever 
ifferential diagnosis and the therapy 
1al section deals with the pharma ology 
xicology of the antipyretic drugs. Th 
n internist two pediatricians and 

iacologist respectively are members 
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HM Pror. Dr. E. GLANZMANN 
BERGE! AND Pror. Dr. T. Gorpo 
70; SL ills. Bern: Verlag Han 
1954. Price, DM 29.80 
I nteresting discussion of fever 
lisorders and their management 


titioners students will 
work ot reterence R. k 
IN TO THE PATHOGENIC ANAEI 
Louis DS. Pu.D., Associ 
st, Veterinary Research Lab 
Agricultural Experiment Station 
Mont Pp. 253: 8 ill 16 
University of Chi o Pre 
C7 SO 
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ror ollecte | | ll 
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i excellent wl popt 
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the fourth edition ( lirst ub 
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imum of help from. the 
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Pane Human Brain 1 SAGITTA SECTION 
By Marcus SINGE! Mine Prot 
Zoology, Cornell U1 t | 
YAKOVLEV, M.D., Assi Clinical Profs 
of Neurology, Har Medical School P 
S] 5 ills Spring Charles 
Phomas 1954 Pric non-flexib 
bindin $6.26 (flexi bindin 
Tus atlas of sadgitta tions of the brai 
has been prepared to tudents i neu! 
ry relate the position } dimensions 
rious internal struct of the brain. TI 
itlas consists of 45. plat reprodi ed fi 
photo raphs ot ivittal Ol of the hum 
brain stained by a myelin echniqu [went 
nine of the plates ire sections through tl 
entire brain These are reproduced at 1.5 
magnifications The other 16 plates are hig] 
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iby me figure supplement those of 
other; no labels are repeated 

p! rt from which the plates 
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Scuwarz, STaAprMaNn 


H. Wartscn. Pp. 341; 64 ills 


New 

\ Press, Inc L954.) Price 
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neerning the Importance of 

SH ystems in) biochemical mechan 
but still incomplet This 

proceedings of a 

levoted to a detailed con 

f lutathione one of the most 

rtant ponents of this group of sub 
iterial includes discussions on 

rth ind Organic Chemistry Methods 
detect 1 Assay of Glutathione and - 
vdrvl  ¢ minds: Biochemical Mech 


nd Phy siolo ical Actions and Clinical 

nd others interested in the 
of investigations into this fundamental 
\ tluable ference work 


C. 


Mepicat Care or AGED AND 


NICALLY Inn. By Freppy HomBurcer 

1)., Resear Professor of Medicine, Tufts 
e Medical School Pp 953: 5 ills 
Little, Brown & Co., 1955. Price. 

ts book contains much practical informa- 
mn the nanagement of aged patients, 
ularly those who are chronically ill 


ire chapters on Osteoporosis, Arthritis, 
itrition, The Management of Advanced 
er, of He miple gia, ot Paraplegia, and of 
is distressing complications, notably ur- 
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mary, rastrointestinal central nervous 
The concluding chapter is on Problems of 


Nursing Care R. 


STANDARD VALUES IN NUTRITION 
Edited by Errerr C 
M.D... Fry Professor of 
George Washington University. Prepared 
under the Direction of the Committee on the 
Handbook of Biological Data, American In 
stitutue of Biological Sciences, The National 
Research Council Pp. 380 Philadelphia: \\ 

B. Saunders Co., 1954. Price, $6.50. 

Tuts is the of the Handbook 
of Biological Data (the first dealt with 
Standard Values in Blood prepared under 
the ac gis of the National Research 
presents an encyclopedic col- 


AND ME TAB- 
ALBRITTON, 
Phy siology, 


OLISM 


A.B., 


SCC ond fase ic 


Council 
volun 


lection of data in the general field of nu- 
trition and metabolism in both animal and 
plant forms The section headings include: 
Phe Nutrients; Nutrients Utilized by Animal 
Forms: Nutrients Utilized) by Plant Forms 
Daily Nutrient Allowances for Animal Forms 
including Man and Various Animal Forms, 
Chiefly Domestic; Diets and Culture Media 
for Animal Forms; Culture Media, Fertilizers 


for Plant Forms; Nutrient and Energy Values 
of Foodstuffs and Feedstuffs, Nutrient 
Signs otf Deficiency 
Metabolism; End 


Func- 
and Excess: 
Products of 


tions and 


Pathw avs ot 


Metabolism: Oxvgen Consumption, CO, Pro- 
duction Animal Tissues, Organisms: The 
Same for Plant Tissues and Organisms: and 


Exe hange The 
work ot over 


Energy monograph is the 
SOO contributors. The material 
tables. 


section is 


carefully 
well 
there is a 
very complete inde X This fine book will find 
a wide range of usefulness in medicine as 
we ll als in other biological S¢ iences. R kK. 
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The Separation of 
Human Plasma 


Protein Fractions from 
with Ether. By R. A. 
KEKWICK AND MARGARET E. MAcKAY. 
Pp. 75; 22 ills. London: Her Majesty's 
Stationery Office, 1954. Price, $1.40. 

lis report details the procedures used in the 

protein fractions from human 
ethyl ether In addition, clinical 
applications of the various plasma fractions are 
reviewed. Biochemists, research workers in blood 


banks and in immunohematology will especially 


C. Z. 


separation of 
plasma _ with 


be interested in the methods described. 
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